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benzyloxy, dioxolanyl-Ci.e-alkoxy, Ca^-cydoalkyl-Ci^alkyl, C3-s-cycloalkyl-Ci^alkoxy, 
hydroxy-C2-7-alkoxy, carbamoyloxy-C2.7*aikoxy, pyridylcarbamoyloxy-<^.7-alkoxy, 
benzoyloxy-C2.7-alkoxy, Ci-e-alkoxycarbonyl, Ci^lkylcarbonylamino, Ci^alkyl- 
carbonylamino-Ci-6-alkyl, Ci^'-alkylcarbonylamino-C2.7-alkoxy, (N-Ci^alkyl)- 
Ci.6-^lkylcarbonylamino-Ci.6-alkyl. (N-Ci.6-alkyl)-Ci^-aIkylcarbonylamino-C2-7-alkoxy, 
CWcycloalkylcarbonylamino-Ci^-alkyl, C3^ycloalkylcarbonylamino-C2.7-alkoxy, 
Ci^alkoxy-Ci.6-alkyl, hydroxy-Ci^alkyl, hydroxy-C2.r-alkoxy-Ci^alkyl, hydroxy- 
C2-7-alkoxy-Ci^-alkoxy, Ci^-alkoxycarbonylamino-Ci^alkyl, Ci^lkoxycarbonyl- 
amino-C2-7-alkoxy, Ci^-alkyiaminocarbonylamino-Ci^alkyl, Ci^lkylaminocarbonyl- 
amino-C2.7-alkoxy, Ci.6-alkylaminocarbonyl-Ci^alkyl, Ci^lkyiaminocarbonyi- 
Ci^alkoxy, Ci^-alkylaminocarbonyl-Ci^lkoxy-Ci^alkyl, di-Ci^lkylaminocarbonyi- 
Ci^aikyl, di-Ci^lkylaminocarbonyl-Ci.«-alto>xy, Ci^lkylcarbonyloxy-Ci.6-alkyl, 
Ci.^ll^lcarbonyloxy-C2^lkoxy« cyano-Ci-e-alkyl, (^ano-Ci-^-alkoxy, 2-oxo- 
oxazolkiinyl-Ci^lkyl, 2-oxooxazolidinyi-Ci^lkoxy. Ci^alkoxycarbonyl-Ci^lkyl, 
Ci^alko)^carbonyl-Ci^lkoxy, Ci.6-aikylsulphonylamino-Ci^-alkyl, Ci^lkyl- 
sulphonylamino-Ci^lkoxy, (N*<:i.6-alkyl)-Ci^lkylsulphonylamino-Ci.e-alkyl, 
(N<>i^lkyl)-Ci^lkylsulphonylamino-C2.7-sdkoxy, 

Ci^ll^lamino-C2.7-alkaxy, di-Ci^alkylamino-Ci^lkyl, di-Ci^alkylamino- 
G2.7-alkoxy« Ci^lMsulphonyi-Ci^-alkyl, Ci^lkylsulphonyl-Ci^-alte)^, carbo)^- 
Ci^alkyl, carboxy-Ci-6-alkoxy, carboxy-Ci^alkoxy-Ci^alkyl, Ci^lkoxy-Ci^lkyl- 
carbonyl, acyl-Ci^alkoxy-Ci-6*alkyI, (N-Ci^alkyl)-Ci-6-alkoxy-carbonylamino, 
(N-hydroxy)-Ci^alkylaminocarbonyl-Ci^lkyl, (N-hydroxy>-Ci^alkylaminocarbonyl- 
Ci^alkoxy, (N-hydroxy)aminocarbonyl-Ci.6-alkyl, (N-hydroxy)aminocarbonyl- 
Ci^alkoxy, Ci^-alkoxyaminocarbonyl-Ci^alkyl, 6-alkoxyaminocarbonyl-Ci^-alkoxy, 
(N-Ci^-alkoxy)-Ci^-alkylaminocarbonyl-Ci^ll^l, (N-Ci^-^ikoxy)>Ci^-alkylamino- 
carbonyl-Ci^alkoxy, (N-acyl)-Ci^lkoxy-Ci^alkylannino, Ci^lkoxy-Ci^alkyl- 
carbamoyl, (N-Ci.6-alkyi)-Ci^lkoxy-Ci.6-alkylcarbamoyl, Ci^alkoxy-Ci^alkyl- 
carbonyl, Ci.6-alkoxy-Ci^alkylcarbonyiamino, (N-Ci.6-alkyl)-Ci^alkoxy-Ci-6-alkyl- 
carbonylamino, 1-Ci^-alkoxy-Ci^alkyiimidazol-2-yl, 1-Ci^-alkoxy-Ci^-alkyltetrazol- 
5-yl. 5-Ci^Itoxy-Ci^-alkyltetrazol-1-yl, 2-Ci^alkoxy-Ci^lkyl-4-oxoimidazol-1-yl, 
carbamoyl-Ci^lkyl, carbamoyl-Ci^lkoxy, Ci.6ralkylcarbamoyl, di-Ci^ll^l- 
carbamoyl, Ci^ll^sulphonyl. Ci^lkylamidinyl, acetamidinyl-Ci^lkyl, O-methyl- 
oxImyl-Ci^lkyl, O.N-dimethylhydroxylamlno-Ci^lM, (Wcydoalkyl-Ci^alkanoyl. 
aryi-Ci^alkanoyl or hetero<^yl-Ci^lkanoyl, each of whteh Is optionally substituted 
by halogen, Ci-Ce-alkyI, Ci^lkc»cy, hydroxy, Ci-Ce-alkylamlho, dhCi-Ce-alkylamino, 
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Ci^lkoxycarbonyl. hydroxy-Ci^alkyl or trifluoromethyl, and also pyridyl, pyridyloxy, 
pyridylthio, pyridylamino, pyridyl-Ci^lkyl, pyridyl-Ci^alkoxy, pyrimidinyl, 
pyrimidinyloxy, pyrimidinylthio, pyrimidtnylamino. pyrimidinyl-Ci^lkyl, pyrimidinyl- 
Ci^lkoxy, thlenyl, thlenyl-Ci^lM. thienyl-Ci^lkoxy, furyl, furyl-Ci^lkyI orfuryl- 
Ci^lkoxy, piperidinoalkyi, piperidinoalkoxy, pipdridinoalkoxyalkyl, morpholinoalkyl, 
morpholinoalkoxy, morpholinoalkoxyalkyl, piperazinoalkyi, piperazinoalkoxy, 
piperazinoalkoxyalkyi, [1.2,4ltrIazoM-ylalkyl, [1.2,4]triazol.1-ylalkoxy. [1 ,2,41tria2ol- 

4- ylalkyl. [1,2,41triazoI^yIalkoxy, [1.2,4]oxadiazol-5-ylalkyl, [1,2,4]oxadiazol-5-yl- 
alkoxy, 3-methyl[1,2,4]oxadiazol-5-ylalkyI, 3-methyl[1 ,2,4]oxadiazol-5-ylalkoxy, 

5- methyl[1,2,4]oxadiazol-3-ylalkyl, 5-methyl[1,2,4]oxadIazol-3-ylalkoxy, tetrazol- 

1- ylalkyl, tetrazoH-ylalkoxy, tetrazol-2-ylalkyl, tetrazol-2-ylalkoxy, tetrazol-5-yla!kyl. 
tetrazol-5-ylalkoxy, 5-methyltetrazoM-ylalkyt, 5-methyltetrazoH-ylalkoxy, thiazol- 
4-ylaikyl, thiazol-4-ylalkoxy, oxazol-4-ylalkyl, oxazol-4-ylalkoxy. 2-oxopyrrolidinylalkyl3 

2- oxopynnolidinylalkoxy, imidazolylalkyi, imidazolylalkoxy, 2-methylinnidazolylalkyl, 
2-methylimidazoIylalkoxy or N-methylpipera2^noalkyl, N-methylpiperazinoalkoxy, 
N-methylpiperazinoalkoxyalkyl, dioxolanyl, dioxanyi, dithiolanyl, dithianyl, pyrrolidinyl, 
piperidinyl, plperazinyl, pynolyl, 4-methylpipeiBzinyl, morpholinyl, thiomorpholinyl, 

2- hydroxymethylpyrrolidlnyl, S-hydroxypynolidinyl, 3,4-dthydroxypyiTOlidinyl, 

3- acetamidOfnethylpyiToiidinyi, 3-Ci^lko3qf-Ci^lkylpyrrolidinyl, 4-hydroxy- 
piperidinyl, 4^xopiperidinyl, 3,5-dimethylmorphoiinyl, 4,4-dioxothiomorpholinyi, 4-oxo- 
thiomorpholinyl, 2,6-dinnethylmorphoiinyl. 2-oxoimidazolidinyl, 2-oxoa)^zDlidinyl, 
2-oxopyniolidinyl, 2-oxo[1,3]o3«tzinyl, 2-oxotetrahydropyrimidinyl, each of which is 
optionally substituted by halogen, Ci^lkyl, Ci^lkoxy ordihydroxy-Ci^lkyl- 
aminocarbonyU and the -0-CH2CH(OH)CI-l2NRx radical where NRx is a mono- or 
di-Ct^alkylamino, piperidino, moipholino, piperazino or N-methylpiperazino radical, 

where, in the case that is naphthyl or cyclohexenophenyl, at least the ring system 
not bonded to X is substituted as specified; or 

(C) R^ is pyrazinyl, friazolyl, imidazolyL benzthiazolyl, pyranyl.tetrahydropyranyl, azetidinyl, 
morpholinyl, quinazolinyl, quinoxalinyl, isoquinolyl, benzo[b]thienyl, isobenzofuranyl, 
benzimidazolyl, 2-oxobenzimidazolyl, oxazolyl, thiazolyl, pyrrolyl, pyrazolyl, triazinyl, 
dihydrobenzofuranyl, 2-oxodihydrobenzo[cq[1,3Ioxazinyl, 4-oxodihydroimidazolyl, 
&oxo-4H-[1,2,4]triazlnyl, 3-o)a)-4H-benzo[1,4]thiazlnyl, tetrahydroqulnoxalinyl, 
1,1,34riO)a)dihydro-2H-1X®-benzo[1,4]thiazinyl, 1-oxopyridyl, dihydro-3H-benzo- 



wo 2005/090305 



PCT/EP200S/051244 



-4- 

[1 ,4]oxazinyl, 2-oxotetrahydrobeiizo[e][1 ,4]dlazepinyl, 2-oxoclihyclrobenzo[e][1 ,4]- 
diazepinyi, 1H-pyrrolizinyl, phthalazinyl, 1-oxo-3H-isobenzofuranyl. 4-oxo-3H-thieno- 
12,3-dlpyrimidinyl, 3-oxo-4H-benzo[1,41oxazinyl, [1,5lnaphthyridyl,dihydro-2H-benzo- 
[1 ,4]thiazinyl, 1 ,1-dioxodihydro-2H-benzo[1 ,4]thiazinyl, 2-oxo-1 H-pyrido[2,3-b][1 ,4]- 
oxasdnyl, d!hydro-1H-pyrldol2,3-b][1,4]oxazinyl, 1H-pyiTolo[2,3-b]pyridyl, benzo- 
[1,3]dioxbiyl, benzooxazolyl, 2-oxobenzooxazolyl, 2-oxo-1,3Klihydroindolyl, 
2,3-dfhydFoindolyl, indazotyl, benzofuranyl, dioxolanyl, dioxanyl, dithiolanyl, dithianyl^ 
pynrolidinyl, piperidinyl. piperazinyl, 4-methylpiperazinyl, morpholinyl, thiomorpholinyl, 
2-hydroxymethylpyiTondinyK 3-hydroxypyrrolidinyl, 3,4-dihydroxypyrrolidinyl, 
4-hydroxypiperidinyl, 4-oxopiperidinyl, 3,5-dimethylmorpholinyl, 4,4-dioxothio- 
morpholinyl, 4-oxothiomorpholinyl, 2,6-dimethylmorphollnyi, tetrahydropyranyl, 
2-oxoimidazolidinyl, 2-oxooxa20lldinyl, 2-oxopiperidinyl, 2-oxopyrroiidinyl, 
2-oxo[1,3]oxazihyi, 2-o9a>azepanyl, or 2-oxotebBhydropyrimidinyl; 
is Ci-Ce-alkyl or Cs-Ce-cydoall^l; 

are each independently H, Ci-Ce-alkyl, Ci.6-altoxycarbonyi or Ci-Ce-alkanoyI; 
R'^ is Ci-Ce^ikyl. Cs-Ce-c^doalkyl, C:rC9-alkenyl or unsubsUtuted or substituted aryl- 
Ci-Ce-alkyl; 

R^ is Ci-Ce-alkyI, CrCe-hydroxyalkyl, Ci^-alkoxy-Ci-Ce-alkyl, CrCe-alkanoyloxy- 
Ci-Ce-alkyl, Ci-Ca-amlnoalkyI, Ci-Ce-alkylamlno-Ci-Ce-alkyi, Ci-Ce-dialkylamino-Ci-Ce-alkyl, 
Ci-Ce-alkanoylamido-Ci-Ce-alkyI, H0(0)C-Ci-C6-allcyl, Ci-C6'alkyl-0-(0)C-Ci-C8^lkyl, 
H2N-C(0)-Ci-C6-allcyl. Ci-C6-alkyl"HN-C(0)-Ci-C6-alkyl, (Ci-C6-alkyl)2N-C(0)-Ci"C6-alkyl, 
C2-Cff-alkenyi, Cz-Cs-alkynyl, cyano-Ci-Ce-allcyi, halo-Ci-Ce-alkyl optionally substituted aryl- 
Ca.C6-alkyl| optionally substituted Cs-Cs-cycloalkyl-Co-Ce-alM or optionally substituted 
heterocyclyl-Go-Ce-allcyl, , 

or a salt thereof, in particular a pharmaceutically usable salt thereof. 

As aikyi, R^ and R^ iriay t>e linear or branched and preferably contain from 1 to 4 carbon 
atoms. Examples are methyl, ethyl, n- and i-propyl, n-. i- and t-butyl, pentyl and hexyi. In a 
preferred embodiment. R^ and R"^ in the compounds of the formula (I) are each isopropyl. 

As all^, R^ may be linear or branched and preferably contain from 1 to 4 carbon atoms. 
Examples of alhyl have been specified above. Preference is given to methyl, ethyl, n- and 
i-prepyl, n-, I- and t-butyl. 
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As Ci-Ce-hydroxyalkyl, may be linear or branched and preferably contain from 2 to 6 
carbon atoms. Some samples are 2*hydroxyeth-1-yl, 2-liydroxyprop-1-yl, 3-hydroxyprop- 
1-yl, 2-, 3- or4-hydro3^ut-1-yl, hydroxypentyl and hydroxyhexyl. 

As Ci-Ca-alkoxy-Ci-Ce-alkyl. may be linear or branclied. The alkoxy group preferably 
conteiins from 1 to 4 carbon atoms and the alkyi group preferably from 2 to 4 carbon atoms. 
Some examples are 2-methoxyeth-1-yl, 2-methoxyprop-1-yl, 3-methoxyprop-1-yl, 2-, 3- or 
4-methoxybut-1-yl, 2-ethoxyeth-1-yl, 2-ethoxyprop-1-yi, 3-ethoxyprop-1-yl and 2-, 3- or 
4-ethoxybut-1 -yl. 

As Ci-Ce-alkanoyloxy-Ci-Ce-alkyl, R^ may be linear or branched. The alkanoyi group contains 
preferably from 1 to 4 carbon atoms and the alkyI group preferably from 2 to 4 carbon atoms. 
Some examples are formyloxy methyl, fbrmyloxyethyl, acetyloxyethyl, propionyloxyethyl and 
butyryloxyethyh 

As Ci-Ce-aminoalkyi, R^ may be linear or branched and preferably contain from 2 to 4 carbon 
atoms. Some examples are 2-aminoethyl, 2- or 3-aminoprop-1-yl and 2-, 3- or 4-aminobut- 
1-yl. 

As Ci-Ce-alkylamino-Ci-<Valkyl and Ci-Ce-dialkylamino-Ci-Ce-alkyl, may be linear or 
branched. The alkylamino group contains preferably Ci-C4-all^ groups and the alkyI group 
preferably from 2 to 4 carbon atoms. Some examples are 2-methylaminoeth-1-yl, 2-dimethyl- 
aminoeth-1-yK 2-ethylaminoeth-1-yi, 2-ethylamlnoeth-1-yl, 3-methylaminoprop-1-yl, 
3-dimethylaminoprop-1-yl, 4-methylaminobut-1-yl and 4-dimethylaminobut-1-yl. 

As Ci-Ce-alkanoylamido-Ci-Ce-alkyI, R^ may be linear or branched. The alkanoyi group 
contains preferably from 1 to 4 carbon atoms and the alkyI group preferably from 1 to 4 
carbon atoms. Some examples are 2-formamidoeth-1-yl, 2-^cetamidoeth-l-yi, 3-propionyl- 
amidoeth-1-yl and 4-butyrylamidoeth-1-yl. 

As HO(0)C-CrC6-alkyl. R^ may be linear or branched, and the alkyI group preferably 
contains from 2 to 4 carbon atoms. Some examples are carboxymethyl, carboxyethyl, 
carboxypropyl and carboxy bufyl . 

As Ci-C6-alkyl-0-(0)C-CrC6-alkyl, R^ may be linear or branched, and the alkyI groups 
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preferably each independently cx^ntain from 1 to 4 carbon atoms. Some examples are 
methoxycarbonylmethyl, 2-methoxycarbonyleth-1-yl, 3-methoxycarbonylprop-1-yl, 
4-methoxycarbonylbut-1-yl, ethoxycarbonylmethyl. 2-ethoxycarbonyleth-1-yl, 3-ethoxy- 
carbonylprop-1-yl, 4-ethoxycarbonylbut-1-yi. 

As H2N-C(0)-Ci-C6-alkyl, may be linear or branched, and the alkyi group preferably 
contains from 2 to 6 carbon atoms. Some examples are carbamidomethyl, 2-carbamidoeth- 
1-yl, 2-carbamido-2,2-dlmethyIeth*1-yl, 2- or 3-carbamidoprop-1-yi, 2-, 3- or 4-carbamidobut- 
1-yl, 3>carbamido-2-methylprop-1-yl, 3-carbamido-1,2<]imethyiprop-1-yl, 3-carbamido- 

3- methylprop-1-yl, 3-carbamido-2,2-dimethylprop-1-yl, 2-, 3-, 4- or 5-carbamidopent-1-yl. 

4- carbamido-3,3- or -2,2-dimethy1but-1-yl. 

As Ci-Ce-alkyl-HN-C(0)-Ci-C6-alkyl or (Ci-C6-ellcyl)2N-C(0)-Ci-C6-aIkyl. may be linear or 
branched, and the NH-alkyI group contains preferably from 1 to 4 carbon atoms, and the 
alky! group preferably from 2 to 6 carbon atoms. Examples are the afr)rementioned 
carbamidoalkyl groups whose nitrogen atom is substituted by one or two methyl, ethyl, propyl 
or butyl. 

Halogen means, for example, F, CI, Br or U preferably F or CI. 

Examples of Ci-Ce-alkyI and -alkoxy radicals are methyl, ethyl, n-propyl, Isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and methoxy, ethoxy, propo)^, isopropoxy, 
buto)^, isobutoxy, seo-butoxy and tert-butoxy respectively. 

Ci-Ce-Alkylenedioxy radicals are preferably methylenedioxy, ethylenedioxy and 
propylenedioxy. Examples of Ci-Ce-alkanoyl radicals are acetyl, propionyl and butyryl. 

Cydoall^ means a saturated, cyclic hydrocarbon radical having 3-8 carbon atoms, for 
example cyclopropyl, cydobutyl, cyclopentyl and c^dohexyl. 

Ci-Ce-All^ene radicals are, for example, methylene, ethylene, propylene, 2Hmethyl- 
propylene, tetra-, penta- and hexamethylene; Cz-Ce^lkenylene radicals are, for example, 
vinylene and propenylene; C2-C6^lkynylene radicals are, for example, ethynylene; ac^l 
radicals are alkanoyi radicals, preferably d-Ce-alkanoyl radicals, or aroyi radicals such as 
benzoyl. Aiyl denotes mono- or polycydic aromatic radicate which may be mono- or 
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polysubsHtuted. for example phenyl. substHuted phenyl, naphthyi, substituted naphthyl, 
tetrahydronaphthy! or subsfituted tetrahydronaphthyl. 

Examples of substituents on aryl radicals, heterocydyl radicals and polycydic. unsaturated 
hydrocarbon radicals are Ci-Ce-alkyl. CWcydoalkyl. Ca-s-cydoalkoxy. Cwcycloalkoxy- 
Ci.6-alkyl, CWcydoalkoxy-Ci^ikoxy, Ci-Ce-alkylamIno, di-Ci-Co-alkylamino, amino- 
Ci^lkyl. amino-Ca^alkoxy, polyhalo-CM-alkyl. in particular trifluoromethyl. polyhalo- 
Cz-T-alkoxy. nitro. amino. Cz-Cs-alkenyl, Cz-Ce-alkyrtyl. C-Ce-alkoxy. Ci-Cff«lkanoyloxy. 
hydroxy, halogen, oxo. oxide, qrano, carbamoyl, carboxyl, Ci-Ce-alkylenedioxy, phenyl, 
phenoxy. phenylthio, phenyI-C,-(Valkyl, phenyl- Ci-Ce-alkoxy. Ci^alkoxycarbonylphenyl. 
hydroxy-Ci^alkylphenyl, benzyloxy, pyridylcarbonylamino-Ci^lkyl, Cz-s-alkenyloxy. Ci^r 
alkoxy-Ci^-aikoxy. Ci^lkoxy-Ci^alkoxy-Ci^kyl, methoxybenyloxy. hydroxybenzyloxy. 
phenethyloxy, m6thylenedioxyben2yloxy, dioxolanyl-Ci^lkoxy. <ydopropyl-Ci^lkyl, 
cydopropyl-Cw -alkoxy, hydroxy-Ci^alkoxy, carbamoyloxy-d^lkoxy. pyridylcarbamoyloxy- 
Ci^lkoxy. benzoyiojgr-Ci^toxy. Ci^koxycarbonyi. Ci^allqrlcarbonylamino. 
alkylcarbonylamino-Ci^lM. Ci^lqflcaibonylamino-C2.7-alkoxy. (N-Ci^lkyl)-Ci^ 
alkylcarbonylamino-CMralkyI, (N-Ci^ralkyl)-Ci-8-alMcarbonylamlno-C2.7-aIkoxy. 
cydoaikylcarbonylamlno-C4palkyl. C3^doalkylcarfaonylamino-Q2.7-alkoxy. C«-alkoxy-Ci^ 
alkyl. hydroxy-Ci^ralkyl. hydroxy^Ca.7-alkoxy-Ci4ralkyl. hydroxy43a.7^koxy-Ci^ralkoxy. 
alkoxycarbonylamlno-Ci^lkyl. Ci^ralkoxycarbonylamino-C».r«lk0xy, C^^kylamlno. 
carbonylamlno-Ci^allqrl. Ci^kylaminocarbonylamino-C2.7-all«o}^. Ci^Maminocarbonyl- 
Ci^lkyl. Ci^alkylaminocarbonyl-Ci^alkoxy, Ci^-allqrtam!nocarbonyl-Ci.6-alko;V-Ci^kyl. 
di-Ci^alkylaminocarbonyi-Ci^lkyl, di-Ci^alkylaminocarbonyl-Ci^lkoxy, Ci^alkyl- 
carbonyloxy-Ci^alkyl. Ci^alkylcarbonyloxy-Ci^koxy, cyano-Ci^alkyl, cyano-C,^alkoxy, 
2-oxooxazolidinyl-Ci^alkyl. 2-oxooxazoiidinyl-Ci^lkoxy. Ci^lkoxycarbonyl-Ci^lkyl, 
Ci^aIkoxycarbonyl-Ci^alkoxy.Ci^lkylsulphonyIamino-Ci^alkyl. Ci^alkylsulphonyl- 
amino-Q^7-alla>xy. (N-Ci-6-alkyl)-Ci^alkylsulphonylamino-Ci^llQrl. (N-Ci^lqrt)- 
Ci^lkylsulphonylamino-Ca-T-alkoxy, Ci^kylamino-CWalkyl, Ci^lkylamino-Ca-T-alkoxy. 
dl-Ci^lkylamino-Ci^ralkyl. dj^Ji^lkylamino-Cz-ralkoxy, Ci^Ikylsulphonyl-Ci^alkyl, 
Ci-e-alkylsulphonyl-Ci4ralkoxy. carbaxy-Ci^ralkyl, carboxy-C^lkoxy, carboxy.Ci^lkoxy- 
Ci4ralkyl, C1^^alkaxy-C1^kylcarbonyl. acyl-Ci^alkoxy-Ci^palkyl. (N^i^kyl).C,^lkoxy- 
carbonylamino. (N-hydroxy)-CM^IkylaminocarbonyI-Ci^rallqrl. (N-hydroxy)-C,^ralkylamlno- 
carbonyl-Ci^palkoxy, (N-hydroxy)amlnocarbonyl-Ci^lkyI. (N-hydraxy)amlnocaibonyl- 
Ci^lkoxy, C«ralk0xyaminocarbony|.Ci^kyl, 6-alkoxyamlnocarbonyl-Ci^ralk0xy, 
(N<;i^Ikoxy)-Ci^kylaminocarbonyl-Ci^kyl.(N^3iHralkoxy)-C«^lkylam^^^ 
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Ci^lkoxy, (N-acyl)-Ci^lkoxy-Ci^kylamlno, Ci^lkoxy-Ci^alkylcarbamoyl, 
(N-Ci^lkyl)-Ci^lkoxy-Ci^lkylcart}amoyl, Ci^alkoxy-Ci^ll^cairbonyl, Ci^alkoxy- 
Ci^lkylcarbonylamino, (N-Ci^lkyl)-Ci-e-alkoxy-Ci^lkytcarbonylamino, 1-Ci^alkoxy- 
Ci^lkylimiclazol-2-yl, 1-Ci^lkoxy-Ci^lkyltBtrazol-5-yl, 5-Ci^aikoxy-Ci^-alkyltetirazol- 
1-yl, 2-Ci-6-alkoxy-Ci^alkyl-4-oxo-imidazoH-yl, carbamoyl-d^alkyl, carbamoyUCi^-alkoxy, 
Ci^lkylcarbamoyl, di-Ci^lkylcarbamoyi, Ci-e-alkylsulphonyl, Ci^alkylamidinyl, 
acetamidinyl-Ci^alkyl, 0-methyloxlmyl-Ci^aIkyl, 0,N-dimethylhydroxylamino-Ci-6-alkyl, 
CWcycloalkyl-Ci^-aDkanoyl, aryl-Ci^alkanoyl or heterocydyl-Ci-e-^ltenoyl, each of which is 
optionally substituted by halogen. Ci-Ce-alkyI, Ci.6-alkoxy, hydiroxyl, Ci-Ce-alkylamino, di- 
CrCe-alkylamino, Ci-6-alkoxycarbonyl, hydiroxy-Ci.6-aIkyI or trtfluoromethyl; and pyridyl, 
pyridyloxy, pyridylthio. pyridylamino, pyridyl-Ci^alkyl, pyridyl-Ci^lkoxy. pyirlmldinyl, 
pyrimidinyloxy, pyirimidinylthio, pyrimidinylamino, pyrimidinyl-Ci^lkyl, pyrimidinyl- 
Ci^alkoxy, thienyl, thienyl-Ci^lkyl, thienyl-Ci^alkoxy, furyl, furyl-Ci^lkyl orfuryl- 
Ci^alkoxy, each of which is optionally substituted by halogen. Ci^alkyl, Ci^alkoxyl or 
dihydraxy-Ci^li^laminocarbonyl. 

The term polycydic, unsaturated hydrocarbon radical denotes radicals sudi as naphthyl, 
cgfdohexenophenyl, indanyl and aoenaphthyi, for example. 

The term heterocydyl denotes mono- or blc^dic, saturated and unsaturated hetenx^dic 
radicals having from 1 to 4 nitrogen and/or 1 or 2 sulphur or oi^gen atoms, each of whteh 
may be mono- or polysubstituted, in particular mono-, di- or trisubstltuted. In addition, the 
term heterocydyl encompasses the above oxo-substituted radicals. Examples of heterocydyl 
radicals are azepanyi, aziridinyl, dioxolanyl, dioxanyl, dithiolanyl, dtthianyl, oxepanyl, 
pynrolidinyl, piperidinyl, piperazinyl, pyridyl, thiepanyl, thienyl, pyrazinyl, triazolyl, imidazolyl, 
benzthiazolyl, furyl, pyranyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiophenyl, 
tetrahydrothiopyranyl, azetidinyl, pyrimidinyl, morpholinyl, thiomorpholinyl, quinazolinyl, 
qulnolyl, quinoxalinyl, isoquinolyl, benzo[b]thienyl, isobenzoHuranyl, benzoimidazolyl, 
oxazolyl, thiazblyl, indolyl, pyrrolyl, pyrazolyl, triazinyl, dihydrdbenzofuranyi, tetrahydro- 
quinoxalinyl, dihydro-3HI-benzo[1,4]oxazlnyl, 1H-pyrrolizinyl, pthalazlnyl, [1,5]naphthyridyl, 
dihydro-2H-benzo[1 ,4]thiazinyl, dihydro-1 H-pyridoI2,3-b][1 ,4]oxazlnyl, 1 H-pyrrolo[2,3- 
b]pyridyl, benzo[1,3]dioxolyI, benzooxazolyl, 2,3-dihydroindolyl, indazolyl or benzofuranyl. 
Examples of substituted heterocydyl radicals are 1-methylpipeiridinyl, 1-methylpyrrolidinyl, 4- 
methylpiperazinyl, 2-hydroxymethylpynrolidinyl, 3-hydroxypyrrolidinyl, 3,4Klihydroxy- 
pyrrolidinyl, 4-hydroxypiperidinyl, 4-oxoplperidinyl, 3,5-dimethyimorpholinyl, 
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4.4-dioxothioinorpholinyl. 4-<»G0thfoniorpholinyi, 2,6-dimethylmorpholinyl. 2-oxoimiciazoirclinyl, 
2-oxooxazx)lidinyl, 2-oxopiperidinyi, 2-oxopyrrolidinyl. 2-<Ba>[1.3]oxazinyl, 

2- QxobenzImiclazoryi. 2K}xodniydrobenzo[cq[1.3]oxaanyl,4K3xodihydroimidazolyl. 5-oxo-4H- 
[1,2.4]ti1azlnyl. 3-CB(o-4H-benzoI1.4]thlazlnyl. 1.1.3-trioxodihydro-2H-1X"-benzo[1.4]thlazinyI. 
1-oxopyridyl, 2-03<otetrahydrob8nzo[e]I1.4ldlazeplnyl, 2-oxodlhydrobenzo[e][1,41dia2epinyl, 

1- oxo-3H-lsobenzoftjranyl, 4-oxo-3H-thleno|2,3-dlpyrimidinyl, 3-oxo-4H-bGnzo[1,4]oxazinyl, 
1,1-dloxodihydro-2H-benzoI1,4]thlazinyl, 2-oxo-1H-pyridoI2,3-to][1,4]axazinyl, 2-oxobenzo- 
oirazolyi. 2-oxo-1,3<lihydroindolyl, 1-methyl-1H.indazolyl. 3-methyl-1H-indazolyl. 3-methyi- 
1 H-indoIyl, 1 -methyl- 1 H-indoIyi, methoxypyridyl, 2-oxoa2epanyl or 2-<»(otietrahydn>- 
pyrimidinyl. 

In the case of and R^ the heterocydyl radicals may additionally also be substituted by 
heterocydylalkyl, heteixM^clylaikoxy. heterocydylalkoxyalkyl or heterocydyl, for example 
piperidinoaikyi, plperidlnoalkoxy, piperidinoalkoxyai!^, morphdinoalkyi, morpholinoaikoxy, 
morpholinoalkoxyafkyl. piperazinoalkyl. piperazinoalkoxy, piperazinoalkoxyalkyi, 
[1.2.4]trlazol-1-ylalM> (1.2,4]triazoH-ylalkoxy. [1,2.4]triazol-4-ylalM. [1.2.41triazol-4-ylalkoxy. 
[1.2.4]oxadiazol-5-ylalM. [1.2,4]o)radiazol-5-ylalkoxy. 3-inefhyt-[1.2.4]oxadiazoI-5-ylallq^. 

3- methyl[1,2,4]o)aKfiazol-6-yialkoxy. 5-methyl[1.2.4]Qx«liazol-3-ylalkyl. 5-methyl[1,2.4]oxa- 
diazol-^yfaltoxy. tetrazol-1^1^. tetrazoi-1-ylallcojqr, talrazol-2-ylali^. tBtrazol-2-ylaii«ixy, 
tefiaa)l-5-ylallq^. tetrazo!-6-ylalkoxy. 5-methyMetFazDl-1-ylalkyl,.5-metliyltetrazol-1-ylalia)xy, 
thiazoM-ylalkyI, thiazoM-yiallcoKy. (»(azol-4-yiall^. oxazol-4-ylaikoxy. 2-oxopyrrolklinylalkyl. 

2- oxopynDlidinylalkoxy. imidazolylalkyl. imidazolylailaixy, 2-methylimidazolyialkyl. 2-methyl- 
imidazolylalkoxy or N-methylpiperazinoall^. N-methylpiperazInoalkas^. N-methylpiperazino- 
alkoxyalkyl. dioxolanyl. dioxanyl. dithiolanyl. dlthianyl. pyrrolidinyl. piperidinyi, pipeiazbiyl, 
pyrrolyl, 4-methylpiperazinyl. morpholinyl, thiomorphollnyl, 2-hydroxymethylpyrrolidinyl, 

3- hydroxypyrrolldlnyl, 3,4-dihydroxypyrrolidlnyl, 3-acetamidomethylpyrrolidinyl, 3-Ci^lkoxy- 
Ci.6-alkylpym3lidinyl, 4-hydroxypiperidlnyl, 4-oxopIperidinyl, 3.5-dimethylmorpholinyl, 4.4-di- 
oxothiomorpholinyl. 4-oxothiomorphollnyl, 2,6-dimethylmorpholinyl, 2-oxoimldazoIidinyl. 
2-oxooxazolidinyl, 2-oxopyiTolidinyl. 2-oxo-[1,3]oxazinyl, 2-oxotetrahydropyrimidinyl or by the 
-0-CH2CH(OH)CH2NRx radical where NRx is a mono- or di-Ci^ll^amino. piperidino. 
morpholino, piperazino or N-mefhylpiperazino radical. 

The term polyhydraxyalkyi denotes Ci-CVall^ radicals which may be substituted by 2-6 
hydroxyl groups, far example glyoeiyl. arabifyi, sorbityl, eta 
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The compounds of the formula (I) have at least four asymmetric carbon atoms and can 
therefore be present in the form of optically pure diastereomers, diastereomer mixtures, 
diastereomeric racemates, mixtures of diasteireomeric racemates or as a meso compounds. 
The invention encompasses all of these forms. Diastereomer mixtures, diastereomeric 
racemates or mixtures of diastereomeric racemates may be separated by customary 
methods, for example by column chromatography, thin-layer chromatography, HPLC and the 
like. 

Salts of compounds having salt-forming groups are in particular acid addition salts, salts with 
bases or. In the presence of a plurality of salt^orming groups, in some cases also mixed salts 
or internal salts. 

Salts are primarily the pharmaceutically usable or nontoxic salts of compounds of the 
formula 0)- 

Such satts are formed, for example, from compounds of the formula with an acidic group, 
for example a carboxyl or sulpho group, and are, for example, the salts thereof with suitable 
bases, such as nontoxic metal salts derived firom metals of group la, lb, ilaand lib of the 
Periodic Table of the Elements, for example alkali metal, in partteular lithium, sodium or 
potassium salts, alkaline earth metal saHs, for example magnesium or calcium salts, and also 
zinc salts or ammonium salts, including those satts which are formed with organic amines, 
such as optionally hydroxy-substituted mono-, di- or trialkylamines. in particular mono-, di- or 
tri(lower alkyl)amines, or with quaternary ammonium bases, for example methyl-, ethyl-, 
diethyl- or triethylamine, mono-, bis- ortrSs(2-hydroxy(lower alkyl)}amines, such as ethanol-, 
diethanol- or triethanolamine, tris(hydroxymethyl)methylamtne or 2-hydroxy-tert-butylamine, 
iS!,N-di(lower alkyl)-N-{hydroxy(lower alkyl))amines, such as N,N-d5methyl-N-(2-hydroxy- 
ethyl)amine, or N-methyl-D-glucamine, or quatemary ammonium hydroxides, such as tetra- 
butylammonium hydroxide. The compounds off the formula I having a basic group, for 
example an amino group, may form acid addition salts, for example with suitable inorganic 
acids, e.g. hydrohalic acid such as hydrochloric acid, hydrobromic acid, sulphuric acid with 
replacement of one or both protons, phosphoric acid with replacement of one or more 
protons, e.g. orthophosphoric add or metaphosphoric acid, or pyrophosphoricacid with 
replacement of one or more protons, or with organic carboxylic, sulphqnic, sulpho or 
phosphonic acids or N-^ubsUtuted sulphamic adds, e.g. acetic add, propionic add, glyoolic 
acid, suodnic add, maleic acid, hydroxymaleic add, methylmaleic acid, fomaric acid, malic 
acid, tartaric add, gluconic add, glucaric add, glucuronic add, citric add, benzoic add, 
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a'nnamicacid, mandelic add, salic^icacid, 4r€minosalic^ic acid. 2-phenoxybenzoicacid, 

2- aoetoxybenzoic acid, embonte acid, nicotinic acid, isonicotlnic acid, and also amino acids, 
for example tiie a-amino adds mentioned above, and also methanesulphonic add. 
ethanesulphonic acid, 2-hydroxyettianesulphonic add. ethane-l .2-disulphonic acid, 
benzenesulphonic acid, 4-metiiylbenzenesulphohic add, naphthalene-2-sulphonic add, 2- or 

3- phosphoglycerate, glucose-6-phosphate, N-c^ohexylsulphamic acid (wlUi fomiation of 
c^clamates) or with other addle oiiganic compounds such as ascorbic add. Compounds of 
the formula (I) with acidic and basic groups may also form intemal salte. 

For the Isolation and purification, pharmaceuticaily unsuitable salts may also find use. 
Preferred inventive compounds are those of the general formula (lA) 



where R\ R^. R*, R® and X are each as defined above for the compounds of the 
formula (I). 

Further preferred groups of compounds of the fDrmula(i). or more preferably of the 
formula (lA). are compounds in which at least one, and most preferred all. substitLjent(s) is 
(are) defined as follows: 
X is CH2; 

R^ is as as specified for (B) or (C). preferably as specified for (B); 
R^ is Ci-Ce-allcyl; 
R^ is H; 

R"^ is Ci-Ce-alkyl; 

R® is Ci-Ce-alkyI, Ci-Ce-alkoxy-Ci-Ce-alkyI, halo-Ci-C^alkyl, Ca-Ce-alkynyl, cyano-Ci-Ce-alkyl. 
optionally substituted Ca-Ce-cydoalkyl, Ca-Cs-cydoalkyl-Ci-Ce-alkyl, optionally substituted 
aryl, optionally substituted heteroqrdyl-Co-Ce-alkyl which, for Co-alkyl. is bonded via a carbon 
atom or H2N-C(0)-Ci-C6-alkyl; 
and pharmaceuticaily usable salts thereof. 




* * • 
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Espedally prefemred radicals aire benzoimldazolyl, dl-Ci^-alkoxypyrimldlnyI, 2- or 

5- benzo[b]thienyl, 6- or 7-lsoquinolyl, 6- or 7-tetrahydroquinolyl, 6- or 7-tetrahydroisoquinolyl, 

6- quinoxaIinyl, 6- or 7-qufnazolinyl, dihydro-3H-benzo[1,4]oxazinyl. 3,4-dihydro-2H- 
benzo[1 ,4]oxazlnyl, 3-oxo-4IH-benzot1 ,4]oxazlnyl, 2-oxobenzooxazolyll, 2-oxo-1 ,3- 
dlhydroindolyl, 2,3-dihydroindolyl, indazolyl, benzoluranyt, 6- or 7-quinolyl, 6- or 7-isoqulnolyl, 
6- or 7-tetrahydroquinolyl, oxotetrahydroquinolyl, 6- or 7-tetrahydroisoqu!nolyl, 6-quinoxalinyl, 
6- or 7-quinazolinyl, Indolyl, 3-oxo-3,4-d!hydro-2IH-benzo[1,4]oxazinyl, 2-oxo-2,3- 
dihydrobenzooxazolyl, 2,3-dlhydrobenzothiazinyl, imidazolyl. pyridlnyl, pyinrolo|2,3-b]pyridinyl, 
pynrolo[3,2-c]pyridinyl, pyrroloI2,3-clpyridinyl, pyinroIo[3,2-b]pyridinyl, [-8,2,3]triazolo[1,5- 
alpyridmyl. [1l,2.4]triazolo[4,3-a]pyridinyl, imldazo[1,5-a]pyridinyl, imldazo[1,2-alpyrimidinyl, 
naphthyl and cyclohexenophenyl, each of which is substituted by from one to four radicals 
selected from hydroxy, halogen, oxo, oxide, carbamoyl, carboxyl, cyano, trifluoromethyi, Ci^ 
alkyi, Ci^alkoxy, hydroxy-Ci^lkoxy, Ci^alkoxy-Ci-e-alkyl, d^lkoxy-Ci^lkoxy, di-Ci^ 
alkylamino, 2,3-dihydiroxypropoxy, 2,3-dihydroxypropoxy-Ci^lkoxy. 2,3-dimethoxypFopoxy. 
methoxybenzyloxy, hydroxybenzyloxy, phenethyloxy, methylenedioxybenz^loxy, dioxolanyl- 
Ci^lkoxy, Qrclopropyl-Ci^ikQ9^, pyridytcarbamoyloxy-Ci^lkoxy. 3-morpholino-2- 
hydroxypropoxy, benzyloxy-d^lkoxy. pioolyloxy, Ci^lkoxycarbonyl, Ci^koxy- 
Ci^lkoxy-Ci.6-alkyl, Ci^lkylcarbonylamino, Ci^alkylcarbonylamlno-Ci^lkyl, Ci^ll^ 
carbonyiamino-^^i^lkoxy, (N-Ci^aIkyl)-Ci-c-alkylcarbonylamino-Ci-6-alkyl, (N-Ci^kyl>- 
Ci^lkylcarbonylamlno-Ci^lkoxy, CM-cydoalkylcarbonylamino-Ci^lkyl, Ca^-cycloalkyl- 
carbonylamino-Ci^-alkoxy« Ci-6-alkoxy-Ci^alkyl, hydroxy-d-e-alkyl, hydroxy-Ci-e-alkoxy- 
Ci^lkyl, hydroxy-Ci^lkoxy-Ci^lkoxy, Ci-8-alkoxycarbonylamino-Ci^-alkyl, Ci^lkoxy- 
carbonylamino-Ci-€-alkoxy, Ci^alkylaminocarbonylamino-Ci^alkyl, Ci-e-alkylamlno- 
carbonylamino-Ci^-alkoxy, Ci^alkylaminocarbonyl-Ci^alkyl, Ci^-alkylaiminocairbonyl- 
Ci^alkoxy, Ci-6-alkyiaminocarbonyl-Ci^lkoxy-Ci^-alkyl. di-Ci^lkyllaminocarbonyl- 
Ci^-alkyl, di-Ci.6-alkylaminocarbonyl-Ci^alkoxy, Ci^alkyIcarbonyloxy-Ci-e-alkyl, Ci^alkyl- 
carbonyloxy-Ci.8-alkoxy, Q^ano-Ci-e-alkyl, cyano-Ci^lkoxy, 2-oxooxa2X)lidinyl-Ci^lkyl, 
2-oxooxazolidinyl-Ci^lkoxy. Ci^alkoxycarbonyl-Ci^alkyl, Ci^-alkoxycarbonyl-Ci^-alkoxy, 
Ci^alkylsulphonylamino-Ci^aOkyl, Ci.6-alkylsulphonylamino-Ci^alkoxy, (N-Ci-e-alkyl)- 
Ci^lkylsulphonylamlno-Ci^alkyl, (N-Ci^-alkyl)-Ci^lkylsulphonylamino-Ci^altoxy, 
Ci^alkylamlno-Ci^lkyl, Ci^alkylamino-Ci^alkoxy, di-Ci^lkylamino-Ci.6-aikyl, 
di-Ci^lkylamino-Ci^-alko3^, Ci^lkylsulphonyl-Ci^lkyl, Ci^-alkylsulphonyl-Ci^alkoxy, 
carboxy-^i^i^alkyl, carboxy-Ci.e-altoxy, carboxy-Ci^lko>qf-Ci-e-alkyl, Ci^lkoxy-Ci^alkyl- 
carbonyl. aQfl-Ci^-alkoxy-Ci^M, (N-Ci^lkylj-Ci-e-alkoxycarbonylamino, (N-hydiroxy)- 
Ci^lkylaminocarbonyl-Ci^lMt (N-hydK»cy)-Ci^lkylaminocarbonyl-Ci^koxy, 
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(N-hyclroxy)aminocarbonyl-Ci^alkyl, (N-hyclroxy)aminocarbonyl-Ci-6-a!koxy, Ci^lkoxy-: 
aminocarbonyl-Ci-6-alkyl, 6-alkoxyaminocart)onyl-Ci-6-alkoxy, (N-Ci^alkoxy)-Ci^alkyl- 
aminocarbonyl-Ci^aikyl, (N-Ci^alkoxy)-Ci^alkylaniinocarbonyl-Ci.6-alkoxy, (N-acyl)- 
Ci^lkoxy-Ci^lkylamino, Ci^lkoxy-Ci^aikylcarbamoyl, (N-Ci.6-alkyl)-Ci^lkoxy- 
Ci^lkylcarbamoyl, Ci^alkoxy-Ci^alkylcarbonyl, Ci^lkoxy-Ci^-alkylcarbonylamino. 
(N-Ci^lkyl)-Ci^alkoxy-Ci^lkylcart)onylamino, 1 -Ci^lko)cy-Cv6-alkyllniida2ol-2-yl, 
1-Ci^lkoxy-Ci^alkyltetrazol-5-yl, 5-Ci-ff^lkoxy-Ci^-alkyltetrazol-1-yl, 2-Ci^alko)v- 
Ci^Ikyl-4-oxoimidazol-1-yl, carbamoyl-Ci^lkyl. carbamoyl-Ci^-aikoxy. Ci^alkyi- 
carbamoyl, di-Ci^lkylcarbamoyl, Ci^-alkylsulphonyl, piperidinoalkyi, piperidinoaikoxy, 
piperidinoalkokyalkyL morpholinoalkyl^ morphoiinoalkoxy. morpholinoalkO]^alkyl, 
piperazinoalkyi, piperazinoalkoxy, piperazinoalkoxyall^, [1,2,4]triazoM*ylalkyl, [1.2«4]triazol- 
1-ylalkoxy, [1,2,4]triazol-4-ylalkyl, [1,2,4]triazol-4-yIalkoxy, [1,2,4]oxadia2ol-5-ylaIkyI, 
[1 ,2,4]oxadiazo!-5-ylalkoxy, 3-nnethyl[1 ,2,4]oxadiazol-5-ylalkyl, 3-methyl[1 ,2,4]oxadiazol-5-yl- 
alkoxy, 5-methyl[1,2,4loxadiazol-3-ylalkyl, 5-methyl[1,2,4]oxadIazol-3-ylalkoxy, tetrazol-1-yl- 
alkyl, tetrazol-1-ylalkoxy, tetrazol-2-ylalkyl, tetrazol-2-ylalkoxy, tetrazol-S-ylalkyi, tetrazol-5-yl- 
alkoxy, 5-methyltetrazol-1-yialkyl, 5-methy!tetrazol-1-ylalkoxy, thiazol-4-ylalkyl, thiazol-4-yl- 
alkoxy, oxazol-4-ylaikyl, oxazol^ylalkoxy, 2-oxopyrrolidinylalkyl, 2-oxopyrrolidinylalkoxy« 
imidazolylalkyi, imidazolylalkoxy, 2-methylimIda2X3lylalkyl, 2-methylimidazolyialkoxy, 
N-methylpiperazinoalkyI, N-methylpiperazinoalkoxy, N-methylpiperazinoalkoxyalkyI, 
pynolklinyl, piperidinyl, piperazinyl, pynolyi, 4-methylpipera2dnyl, morpholinyl, 
thiomorpholinyl, 2-hydroxymethylpyrrolidinyl, 3-hydroxypyrrolidinyl, 3,4-d!hydroxypyrrolidinyl. 

3- aoetamidomethylpyrrolidinyl, 3-Ci^lkQxy-Ci^lkylpyrrolklinyl, 4-hydroxypiperidinyl, 

4- oxopiperidinyl, 3«5-dimethylmorpholinyl. 4.4Klioxothk>morpholinyl| 4-oxothiomorpholinyK 
2,6-dimethylmorpholinyl, 2-oxoImida2X>lidinyl, 2-oxoo}^zolidinyl, 2-oxopynolklinyi, 2-oxo- 
[1,3]oxazinyl and 2-oxotetrahydropyrimidinyl, where, in the case of naphthyl, or 
cydohexenophenyi, at least the ring system not bonded to X is substituted as specified. 

Further especially preferred radicals are heterocydic radicals, in particular benzoimidazolyl, 
3,4-dihydro-2H-benzo[1,4]oxazinyl, indazolyl, benzofuranyl, indolyl, pyridinyl, pym)lo[2,3- 
b]pyridinyl, pynolo[3,2-c]pyridinyl, pyrrolo[2,3-c]pyridinyl, pyrrolo[3,2-b]pyridinyl, 
[1,2,3]triazolo[1,5-a]pyridinyl, [1,2,4]triazolo[4,3-a]pyridlnyl, iniidazo[1,5-a]pyridinyl and 
imidazo[1,2-a]pyrimidinyi, each of which is substituted by from one to four radicals selected 
from hydroxy, halogen, oxo, oxide, carbamoyl, carboxyl, cyano, trifluoromethyl, Ci^alkyl, 
Ci^lkoxy, hydroxy-Ci^lkoxy, Ci-e-alkoxy-Ci^alkyl and Ci^-alkoxy-Ci^lkoxy. 
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The compounds of the fbrmula (I) may be prepared in an analogous manner to the 
preparation processes known from the literature. Similar preparation processes are 
described, for example, in EP 678503. WO 01/09079, WO 01/09083, WO 02/02487, 
WO 02/02500, WO 02/02508, WO 02/08172, WO 02/092828 and in Helvetica Chemica Acta 
86 (2003), 2848*2870 and literature cited there (scheme). 




Details of the specific preparation variants can be taken from the examples. 

The compounds of the formula (I) may also be prepared In optically pure fbnn. The 
separation into antipodes may be effected by methods known per se, either preferably at a 
synthetically early stage by salt formation with an optically active acid, for example (+> or 
(-)-mandelic acid and separation of the diastereomeric salts by fractional crystallization, or 
preferably at a rather later stage by derivatization with a chiral auxiliary building block, for 
example (+)- or (-)-camphanoyl chloride, and separation of the diastereomeric products by 
chromatography and/or crystallization and subsequent deavage of the bond to the chiral 
auxiliary. To determine the absolute configuration of the piperidine present, the pure 
diastereomeric salts and derivatives may be analysed with common spectroscopic methods, 
of which X*-ray spectroscopy on single crystals constitutes a particularly suitable method. 

Prodnjg derivatives of the compounds described in the present context are derivatives 
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thereof which, on in vivo applicaUon, release the original compound by a chemicai or 
physiological process. A prodrug may t»e converted to the original compound, for example, 
when a physiological pH is attained or by en2ymatic conversion. Prxxirug derivatives may, ibr 
example, be esters of fireely available carboxylic adds. S- and O-acyl derivatives of thiols, 
alcohols or phenols, and the acyl group is as defined in the present context. Preference is 
given to pharmaceuticaily usable ester derivatives which are converted by solvolysis in 
physiological medium to the original carboxylic acid, for esrample lower alkyi esters, 
igrdoalkyl esters, lower alkenyl esters, benzyl esters, mono- or disubstiiuted lower ail^ 
esters such as lower ciKamino. mono- or dialkylamino. carboxyl. lov\«rall«}xycarbonyl)-alkyl 
esters or such as lower oKalkanoyloxy. alkoxycarbonyi ordialkylamlnocart)onyl)-alkyl esters; 
as such, pivalcq^toxymethyl esters and similar esters are utilized in a conventional manner. 

Owing to the dose relationship between a free compound, a prodrug derivative and a salt 
compound, a certain compound in this invention also encompasses ite prodrug derivative 
and salt form, where tills is possible and appropriate. 

The compounds of tiie fonmila (I) also include ttiose compounds in which one or more atoms 
are replaced by their steble. non-radkiactive isotopes; for example, a hydrogen atom by 
deuterium. 

The compounds of the formula (I) and of ttie fonnuia (lA). and tiie pharniaoeufacally usable 
salts thereof, have inhibitihg action on the natural enzyme renin. The latter passes ftom ttie 
kWneys into ttie blood and there brings about the deavage of angiotensinogen to ibrm the 
decapeptide angiotensin I which is then deaved in the lung, the kidneys and otiier organs to 
the octepeptide angiotensin II. Angiotensin II increases the blood pressure both direcOy by 
arterial conslrlction and indirectiy by tiie release of the homione aldosterone which inhibits 
«ie release of tiie sodium ion from the adrenal glands, which is assodated witii a rise in tiie 
extracellular liquid volume. This rise can be attributed to the action of angiotensin II itself or 
of the heptapeptide angiotensin III fomied therefrom as a deavage product, inhibitors of ttie 
enzymatte activiiy of renin bring about a reduction in ttie formation of angiotensin I and. as a 
consequence tiiereoff. the fonnation of a smaller amount of angiotensin II. The reduced 
concentration of ttiis active peptide hormone is ttie Immediate cause of Uie hypotensive 
action of renin inhibitors. 

One experimental mettiod of detecting ttie action of renin inhibitors is by means of in vitro 
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tests, in which the reduction of the formation of angiotensin I in different systems (human 
plasma, purified human renin together with synthetic or natural renin substrate) is measured. 
One in vitro test which is used is the one according to Nussberger et. al (1987) J. 
Cardiovascular Pharmacol.. Vol. 9, p. 39-44 which follows. This test measures the formation 
of angiotensin I in human plasma. The amount of angiotensin I formed is determined in a 
subsequent (radioimmunoassay. Which action inhibitors have on the formation of angiotensin 
I is tested in this system by the addition of different concentrations of these substances. The 
ICso refers to that concentration of the particular inhibitor which reduces the formation of 
angiotensin I by 50%. The compounds of the present invention exhibit inhibiting actions in 
the in vitro systems at minimum concentrations of about 10*^ to about 10'^^ mol/l. 

In saltKlepleted animals, renin inhibitors bring about a blood pressure decrease. Human 
renin differs firom renin of other species. To test inhibitors of human renin, primates 
(marmosets, Cailithrixjaochus) are used, because human renin and primate renin are 
substantially homologous in the enzymatically active region. One in vivo test which is used is 
as follows: the test compounds are tested on normotensive marmosets of both genders and 
having a body weight of about 350 g which are conscious, able to move freely and in their 
normal cages. Blood pressure and heart rate are measured using a catheter in the 
descending aorta and recorded radiometrically. The endogenous release of renin is 
stimulated by the combination of a 1-week low-saK diet with a single intra-muscular injection 
of furosemide (5-(aminosulphonyl)-4-chloro-2-[(24uranylmethyl)amino]benzoic acid) 
(5 mg/lcg). 16 hours after the injection of furosemide, the test substances are administered 
either directiy into the femoral artery by means of an injection cannula or into the stomach by 
gavage as a suspension or solution, and their effect on blood pressure and heart rate is 
evaluated. The compounds of the present invention effectively reduce blood pressure in the 
in vivo test described at doses of about 0.003 to about 0.3 mg/lcg i.v. and at doses of about 
0.3 to about 30 mg/t^ p.o. 

The compounds of the formula (I) and preferably of the formula (lA), and the pharmaceutically 
usable salts thereof, may find use as medicines, for example on the form of pharmaceutical 
preparations. The pharmaceub'cal preparations may be administered enterally, such as orally, 
for example in the form of tablets, coated tablets, sugar-coated tablets, hard and soft gelatine 
capsules, solutions, emulsions or suspensions, nasally, for example in the form of nasal 
sprays, rectally, for example in tiie form of suppositories, or transdermally, for example in the 
form of ointments or patches. The administration may also be parenteral, such as 
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intramuscular or Intravenous, for example in the form of injection solutions. 

To prepare teblets. coated tatriete, sugar-coated tablets and hard gelatine capsules, the 
compounds of the formula (I) and prsferatiiy of the formula (lA) and phannaceuticaliy usable 
salts thereof may be processed with phannaceuticaliy inert, inorganic or oiganic exdpients. 
Such excipients used, for example for tablets, coated tablets and hanJ gelatine capsules, 
may be lactose, corn starch or derivatives thereof, talc, stearic acid or salts thereof etc 
Suitable excipients for soft gelatine capsules are, for example, vegetable oils, waxes, feite, 
semisolid and liquid polyols, etc. 

Suitable excipients for preparing solutions and syrups are, for example, water, polyols, 
sucrose, invert sugar, glucose, etc. 

Suitable excipients for injection solutions are. for example, water, alcohols, polyols. glycerol, 
vegetable oils, bile acids, lecithin, etc. 

Suitable esoa'piente for suppositories are. for example, natural or haixlened oils, waxes, fats, 
semisolid or liquid polyols, etc 

The phanmaoeutical preparations may addltionally also comprise presen/atives, solubilizere. 
vlsoosits^increaslng substances, stabilizers, wetting agents, emulsifiere, sweetenere, 
colorants, flavourings, salts for altering the osmotic pressure, buflieis, coatings or 
antioxidante. They may also comprise other therapeutically valuable substances. 

The present invention further provides the use of the compounds of the fomtula (I) and 
preferably of the formula (lA), and the phamnaceuticaily usable salts thereof, in the treatment 
or prevention of hypertension and heart faUure. and also glaucoma, caidiac infarction, kidney 
failure and restenoses. 

The compounds of the formula (I) and preferably of the fomiula (lA), and the pharma- 
ceutically usable saKs thereof may also be administered in combination with one or more 
agents having cardiovascular action, for example o- and p-blockere such as phentolamine, 
phenoxybenzamlne. prazosin, terazosin, tdazine. atenolol, metoproiol. nadotoi. propranolol, 
timolol, carteolol etc; vasodOators such as hydralazine, minoxidil, diazoxide, nitropmsside, 
flosequinan ete.; calcium antagonists such asamrinone. bencydan. diitiazem. fendiline. 
flunarizine, nicaidipine, nimodipine, pertiexBene. verapamil, gallopamil. nifedipine etc.; ACE 
inhibitors such as cOazaprii, captopril, enaiaprii. lisinopril eta; potassium activatora such as 
pinaddil; anti-serotoninergics such as ketanserin; thromboxane-synthetase inhibitore; neutral 
endopepbdase inhlbitore (NEP inhibitors); angiotensin II antagonists; and also diuretics such 
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as hydrochlorothiazide, chlorothiazide, aceta2X)lamide, amiloride, bumetanide, benzthiazide, 
ethacrynic acid, furosemide, indacrinone, metolazone, spironolactone, triamteren, 
chlorthalidone etc.; sympatholytics such as methyldopa, donidine, guanabenz, reserpine; 
and other agents which are suitable for the treatment of hypertension, heart failure or 
vascular diseases in humans and animals which are associated with diabetes or renal 
disorders such as acute or chronic renal failure. Such combinations may be employed 
separately or in preparations which comprise a plurality of components. 

Further substances which can be used in combination with the compounds of the formulae (I) 
or (lA) are the compounds of classes (i) to (ix) on page 1 of WO 02/40007 (and also the 
preferences and examples further listed therein) and the substances specified on pages 20 
and 21 of WO 03/027091 . 

The dose may vary within wide limits and has of course to be adapted to the individual 
drcumsteinoes in each individual case. In general, for oral administration, a daily dose of 
about 3 mg to about 3 g, preferably about 10 mg to about 1 g, for example about 300 mg, per 
adult (70 kg), divided into preferably 1-3 individual doses which may, for example, be of 
equal size, may be appropriate, although the upper limit specified may also be exceeded if 
this should be found to be appropriate; typically, children receive a lower dose according to 
their age and body weight. 

The examples which follow illustrate the present invention. Ail temperatures are reported in 
degrees Celsius, pressures in mbar. Unless stated otherwise, the reactions take place at 
room temperature. The abbreviation "Rf = xx (A)" means, for example, that the Rf value xx is 
obtained in the solvent system A. The retio of the solvents relative to one another is always 
reported in parts by volume. Chemical names of end products and intermediates were 
obtained with the aid of the program AutoNom 2000 (Automatic Nomenclature). Unless 
stated othenA/ise, the absolute stereochemistry of the "main chain substituents" is 
(2S,4S,5S,7S) (see formula II). 
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HPLC gradiente on Hypersii BDS C-18 (5 pm); column: 4 x 125 mm 

I 90% water71 0% acetonitrne* to 0% water*/100% acetoniWIe* in 5 minutes + 
2.5 minutes (1.5 ml/min) 

II 95% water*/5% acetonitrile'' to 0% waterVI 00% aoetonitrile* in 40 minutes 
(0.8 ml/min) 

* contains 0.1% trifluoroaoetic acid 

The following abbreviations are used: 

Rf ratio of distance travelled by a substance to separation of the eluent front from the 

start point in thin-layer chromatography 
Rt retention time of a substence in HPLC (in minutes) 
m.p. melting point (temperature) 

General method A: fN-CbZ deorotectlon^ 

A solution of 1 mmol of "N-ChZ derivative'' In 30 ml of ethanol is hydrogenated in the 
presence of 0.1 mmol of ethanolamlne and 0.150 g of 10% Pd/C atO-10'C over 1-3 hours. 
The reaction mixture is clarified by filtration and the filtrate is concentrated by evaporation. 
The residue is admixed with 30 ml of 1M sodium hydrogencarbonate solution and extracted 
with tert-butyl methyl ether (2x). The combined organic phases are dried over sodium 
sulphate and filtered, and the filtrate is concentrated by evaporation. The title compound is 
obtained from the residue by means of flash chromatography (SI02 60F). 

General method B: flactone amidation h 

A mixture of 1 mmol of lactone", "amine" {&30 equiv.) (methylamine/ethylamine are used as 
a 10% solution in triethylamine) and 2.hydroxypyridine (1 .0 equlv.) is stirred at 40-50*'C over 
2-16 hours. The reaction mbcture is admixed with 30 ml of m sodium hydrogencarbonate 
solution and extracted wltti tert-butyl mettiyl etiier (2x). The combined organic phases are 
dried over sodium sulphate and filtered, and tiie filtrate is concentrated by evaporation. The 
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title compound Is obtained firom the residue by means of flash chromatography (Si02 60F). 
General method C: (lactone amidation 10 

A solution of 1.1 mmol of trimethylaiuminium solution (2M In heptane) at-ZS^'C is admixed 
with a solution of 1.2 mmol of "amine" in 1-2 ml of toluene. The reaction mixture is warmed to 
room temperature, stimed further for 30-60 minutes and subsequently concentrated by 
evaporation. The residue Is admixed with a solution of 1 mmol of "lactone" in 2 ml of toluene 
and stirred at 80**C over 2-4 hours. The reaction mixture is cooled to room temperature, 
admixed with 10 ml of IN HCI and then stinred for a further 30 minutes. The reaction mixture 
is diluted with brine and extracted with toluene (2x) - the combined organic phases are dried 
over sodium sulphate and concentrated by evaporation. The title compound is obtained from 
the residue by means of flash chromatography (Si02 OOF). 



Residues R^: 
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The optionalfy protected residues (bncmlde or Iodide derivatives) are prepared as follows: 

^ ■ 5-Bromo-3-(3-methoxYpmpvlV1-r2-trimefhvlsii«nY i qthoxvm»fhx/iV iM-in^^^ 
The stir^ solution of 1.0 g of 5-b^omo^.(3.n,ethoxyp^opKE.Z)-enyl)-1-(2.trlmethylsiIany^ 
elhoxymethylHH-indoIc in 40 ml of ethyl acetate is admbced at O'C with 0.152 ml of acetic 
add and 0.402 g of 10% Pd/C. The mixture is hydrogenated at O'C over 1 hour, then clarified 
by fiHiation. and the filtrate is washed successively with 1M sodium hydrogencarbonate 
^y^n (cold) and brine. The oiganic phase is dried over sodium sulphate and filtered, and 
«ie filtrate is concentrated by evaporation. The tiUe compound is obtained as a yellowish oil 
from the residue by means of flash chromatography (SI02 60F). Rf = 0.25 (14 EtOAc- 
heptene). Rt = 6.26 (gradient I). 
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The starting materials are prepared as follows: 

a) 5-BrQmo-3-(3-methoxvproD-fEZVenv!V1-(2-trimethvlsilanvlethoxvmethvlV1H 
95.3 ml of a sodium bis(trimethylsilyl)amide solution (1M in tetrahydrofuran) are added 
dropwise at 0*'C over 10 minutes to the stimred mixture of 37.9 g of (2-methoxyethyl)triphenyl- 
phosphonium bromide [55894-16-1] in tetrahydrofuran. The mixture is stirred at CC over a 
further 30 minutes and a solution of 22.2 g of 5-bromo-1-(2-trimethylsilanylethoxymethyl)- 
1H-indole-*3-cartialdehyde in 100 ml of tetrahydrofuran is subsequently added dropwise. The 
reaction mixture is stirred at 0*^0 over a further 1 hour, quenched with 1M ammonium 
chloride solution, diluted with water and extracted with tert-butyl methyl ether (2x). The 
combined organic phases are washed with water and brine, dried over sodium sulphate and 
filtered, and the filtrate is concentrated by evaporation. The title compound (E,Z mixture) is 
obtained as a brown oil from the residue by means of flash chromatography (Si02 eOF). Rf = 
0.46 (1 :2 EfOAc-heptane). Rt = 620 (gradient I). 

b) 5-Bromo-1 -f2-trimethvlsBanvlethoxvmethvl VI H-indole-3-carbaldelhvde 

The stirred solution of 25 g of 5-bromo-1H-lndole-3-carbaldehyde [877-03-2| in 250 ml of 
N,N-dimethylformamide is admixed at 0^*0 with 4.59 g of sodium hydride (60% in mineral oil) 
in portions. The mixture is stin-ed over 1 hour and then admixed dropwise with 22.5 ml of 
2-(trimethylsilyl)ethoxymethyl chloride (SEK\/i-CI). The mixture is stirred at room temperature 
over 16 hours. The resulting reaction mixture is pouied onto 350 ml of liVi sodium 
hydrogencarbonate solution (cold) and extracted with tert-butyl methyl ether (2x). The 
combined organic phases are washed successively with water (3x) and brine, dried over 
sodium sulphate and filtered, and the filtrate is concentrated by evapomation. The title 
compound Is obtained as a white solid from the residue by means of cirystallization (from 
diisopropyl ether). Rf = 0.23 (1:2 EtOAo-heptane). Rt = 5.58 (gradient I), m.p. lOS-IOe^'C. 

5 6-Bromo-1-f3-methoxvDroDvl)-1 H-indole 

The stinred solution of 25 g of &4)romo-1H-fndole [52415-29-9] in 250 ml of DMPU is 
admbced atO^'C with 11.2 g of sodium hydride (60% in mineral oil) in portions. The rnixture is 
stirred over 1 hour and then admixed with 60.9 g of 1-chloro-3-methoxypropane and 4.71 g 
of tetrabutylammonium iodide (exothermic reaction). The mixture is stimred at room 
temperature over a further 1 hour. The resulting reaction mixture is poured onto 2 1 of water 
(cold) and extracted with tert-butyl methyl ether (2x). The combined organic phases are 
washed successively with water (3x) and brine, dried over sodium sulpliate and filtered, and 
the filtrate is concentrated by evaporation. The title compound is obtained as a slightly 
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yellowish oil from the residue by means of flash chromatography (SI02 60F). Rf = 0.31 
(1 :2 EtOAc-heptane). Rt = 5.10 (gradient I). 

9 5-Bromo-3-f3-methoxvD ropvi Vl-methyi-l H-indazote 

A solution of 54.00 g of 5-bromo-3-(3-methaxyprop.1-ynyl).1.methyl-1H-indazole in 1700 ml 
of methanol is admixed at room temperature with 20.58 g of 10% Pd/C. The mixture is 
hydrogenated over 1 .5 hours and clarified by filtration, and the filtrate is concentrated by 
evaporation. The title compound is ot>tained as a yellowish on from the residue l>y means of 
flash chromatography (Si02 60F)- Rf = 0.56 (1:1 EtOAo-heptane). Rt = 4.37 (gradient I). 

The starting materials are prepared as follows: 

a) 5-Bromo-3-f3-methoxvD roD-1 -vnvl VI -mp.f hy i-i H-inrisr7nio 

A solution of 81.67 g of 5-bromo-3-iodo-1-methyi-1H-indazole in 750 ml of N.N-dimethyl- 
fbmiamide and 335 ml of triethylamfne is admixed at room temperature under aigon with 
25 ml of 3-methoxypropyne, 5.5 g of oopper(l) iodide and 10 g of bis(triphenylphosphine)- 
pa!ladium(ll) chloride, and subsequently heated to 60«C. After 1 hour, the reaction mixture is 
cooled to room temperature, dfluted with water and odracted with ethyl acetate (4x). The 
combined organic phases are dried over sodium sulphate and concentrated by evaporation. 
The title compound is obtained as a yellow solid from the residue by means of flash 
chromatography (Si02 60F). Rf = 0.67 (2:1 EtOAo-heptene). Rt = 4.42 (gradient I). 

b) 5-Bromo-3-iodo-1 -methvl-1 H-inriaynla 

Asolution of 184.30 g of 5-bromo-3-iodo-1H-indazole [459133-66-51 In 2500 ml of methanol 
is admixed at 40»C with 212 mi of a sodium methoxide solution (5.4M in methanol). 90 ml of 
methyl Iodide are then added and the reaction mbcture is heated to 65"C. After 30 minutes, 
the reacHon mixture is cooled to room temperature, concentrated by evaporation to approx. 
1000 ml, dfluted with water and extracted with ethyl acetate (2x). The combined oiganic 
phases are dried over sodium sulphate and oonoenfrated by evaporation. The title compound 
is obteined as a dari« brown solid from the residue by means of flash chromatography (Si02 
60F). Rf = 0.68 (dichloromethane). Rt = 4.94 (gradient I). As a by-product, the 5-bromo^ 
iodo-2-methyl-2H-indazole regioisomer is also Isolated as a red-orange solid. Rf = 0.52 
(didiloromethane). Rt = 4.68 ^^ient I). 

6-Bromo-1-(3-methoxvpmnvlV2-trifluQm methvi-1H4iftny nimMaT>nio 
0.2 ml of concentrated, aqueous hydrochloric add is added under an aigon atmosphere to a 
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solution of 1 2.83 g of 4-bromo-N2-(3-methoxypropyl)benzene-1 ,2-diamine In 5.78 ml of 
trifiuoroacetic acid. The neacUon mixture is heated to reflux for 4 hours. 2 ml of trifluoroacetic 
acid are added once more and the reaction mixture is heated to reflux for a further 2 hours. 
The reaction mixture is cooled to room temperature and neutralized with saturated, aqueous 
sodium hydrogencarbonate solution. The mixture is extracted with ethyl acetete (3x). The 
combined organic phases are dried with sodium sulphate and concentrated by evaporation. 
The title compound is obteined as a yellow oil ftom the residue by means of flash 
chromatography (Si02 60F). Rf = 0.60 (1 :2 EtOAc^heptene). Rt = 4.79 (gradient I). 

The starting materials are prepared as follows: 

a) 4-Bromo-N^-f3-methoxvDroDVilbenzene-1.2-diamlne 

78.57 g of tin(ll) chloride are added to a solution of 21.01 g of (5-bromo-2-nltrophenyl>- 
(3-methoxypropyl)amine in 950 ml of ethanol. The reaction mixture is heated to reflux for 
12 hours. The mbdure is cooled to room temperature and concentrated by evaporation. The 
residue is treated with 2M NaOH until a pH of 1 1 has been atteined. The mixture is extracted 
with tert-butyl methyl ether (3x). The combined organic phases are dried with sodium 
sulphate and concentrated by evaporation. The titie compound is obtained as an orange oil 
from the residue. Rf = 0.31 (1:1 EtOAo-heptene). Rt = 3.06 (gradient I). 

b) f5-Bromo-2-nitrophenvlW3-methoxvDroDviyamlne 

A solution of 26.49 g of 2,4-dibromo-1 -nitrobenzene [51686-78-3] and 70 ml of 3-methoxy- 
propylamine is stirred at room temperature for 4 hours and subsequentiy left to stand at S^'C 
for 2 days. The reaction mixture is concentrated by evaporation. The tiUe compound is 
obteined as a yellow oil from the residue by means of flash chromatography (Si02 60F). 
RS = 0.4 (1 .3 EtOAc-heptene). Rt = 4.99 (gradient I). 

12 5-Bromo-3-f3-methoxvDroDvnbenzofuran 

Analogously to residue 1, 6.01 g of 5-bromo-3-(3-methoxyprop-1-ynyl)benzofuran are 
converted. The title compound is obteined as a yellowish oil. Rf = 0.55 (1:6 EtOAc-heptene); 
Rt = 5.22 (gradient I). 
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The Starting material is prepared as follows: 

a) 5-Bromo-3-(3-methoxvproD-1-vnvnbenzofuran 

Analogously to residue 9a, 9.31 g of 5-bromobenzofuran-3-yl trifluoromethanesulphonate 
[440083-74-9] and 3.52 ml of 3-methoxypFopyne are reacted. The tffle compound is obtained 
as a yellowish oil. Rf = 0.43 (1 :10 EtOAc-heptane); Rt = 5.14 (gradient I). 

According to the process described for residues 1, 5, 9, 1 1 and 12, the following residues 
are prepared in an analogous manner: 

2 5-Bromo-3-(3-methoxvDroDvlV2-methvl-1H-indole 

3 5-Bromo-3-f3-methoxvDropvlV1 -methvi-1 H-indole 

4 5-Bromo--3-(3-methoxvpropvl VI ^HJimethvl-1 H-indole 

6 e-Bromo-1-(3-methoxvproPvlV2-methvl-1 H-indole 

7 6-Bromo-1-f3-methoxvDroDvlV3-methvl-1H-lndole 

8 5-Bromo-3-f 3-methoxvpropvl V1 H-lndazole 

10 5-Bromo-3-f3-methoxvDroDvlV-2»methvl>2H-indazole 

13 5-Bromo«3-f3-methoxvproPvlV2-methvlbenzofuran 

14 6-Bromo-1 -Q-methoxvproovlVI H-pvrrolor2.3-blPvridine 

15 6-Bromo-1 -(3-methoxvpropvl VI H-pvnpolor3.2-cTpvridine 

16 * 5-Bromo-3-f3-methoxvpropvlV1H-pvrrolo[2,3-blpvridine 

17 5-Bromo-3-(3-methoxvpropvl VI -methvl>1 H-pvrrolor2.3-blPvridine 

18 5-Bromo-3-f3-methoxvpropvlV1H-pvrrolor2.3-clPvridine 

19 5-Bromo-3-(3-methoxvpropvl V1 -meth vl-1 H-pvrrolor2.3-c]pvridine 

20 5-Bromo-3-(3-methoxvpropvlV1H-pvrrolof3.2-b1pvridine 

21 5'-Bromo-S-f3-methoxvproPvl>-1-methvl-1H-pvrrolor3.2-blPvridin6 

22 6-Bromo-3-f3-methoxvproDvtlimidazori,5-alpvridine 

A solution of 5.74 g of N-<5-bromopyridin-2-ylmethyl>4-methoxybutyFamide in 20 ml of 
benzene is admixed with 3.37 g of phosphoms o^hloride. The reaction mixture is heated to 
reflux over 5 hours. The reaction mbcture is subsequently cooled to room temperature and 
concentrated by evaporation, and the residue Is admixed with 100 ml of water. The aqueous 
solution is basified with saturated aqueous sodium hydrogencarbonate solution and extracted 
with dichloremethane (3 x 200 ml). The combined organic phases are washed with 200 ml of 
water, dried over sodium sulphate and concentrated by evaporation. The title compound is 
identified on the basis of the Rf value by means of flash chrematography (Si02 60F). 
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The starting material is prepared as fcrilows: 

a) N-(5-Brom opvridin-2-vlmethvlV4-methoxvbutvramide 

A solution of 9.35 g of C-(5-bromopyridin-2-yl)fnethylamine [17399-23-OJ in 200 ml of etiiyl 
acetate is admixed with 300 ml of saturated aqueous sodium carbonate solution. The 
reaction mixture is cooled to 0"C in an Ice bath and subsequently admixed dropwise with a 
solution of 4-methoxybutaiK>yl chloride [618^-39-1] in 100 ml of etiiyl acetate. The reaction 
mixture is st^d at O'C over 1 hour. The phases are separated and the aqueous phase is 
extracted with 300 mi of ethyl acetate (2x), The combined organic phases are washed with 
300 ml of brine, dried over sodium sulphate and concentrated by evaporation. The t'tle 
compound is identified on the basis of the Rf value from the residue by means of flash 
chromatography (Si02 60F). 

23 6-BrQmo-3- ra-methoxvoroDviV1-methYlimifteBmfi.5-alpvridln6 
A solution of 1.42 g of 1.1.1-triphenyl-3-<5-biDmopyridin-2-yl)-2-aza-1.X''-phosphabuta- 
1.3-diene in 10 ml of anhydrous chloroform is admbced with a solution of 0.306 g of 
4-methoxybutyraldehyde [21071-24-g| in 5 mi of chloroform. The reaction solution is left to 
stand at room temperature over 48 hours and subsequently concentrated by evaporation. 
The title compound is identiried on the basis of the revalue from the residue by means of 
flash chromatography (Si02 60F). 

The starting material is prepared as follows: 

a) 1 .1 .1 -TriPhenvt-3-f5-bro mopvridln-2-vl )-9-aya-i ,^ S -phosohabufei-l .a-diene 
4.18 g of methyltriphenylphosphonium iodide are talcen up under argon in 5 ml of anhydrous 
benzene and 6.3 ml of a methyllithium solution (1.6M in diethyl ether) are added dropwise. 
The solution is heated to reflux and the resulting suspension is subsequently cooled to 0*C. 
A solution of 1.83 g of 5-bronrK)Ryridine-2-cart)onitrile [97483-77-7] In 4 ml of benzene is 
added and the reac^n mixture is stirred at room temperature over 120 houra. 
DIchloromethane is added and the lithium salts are filtered off through Hyflo. The filtrate is 
concentrated. The title compound is identified on the basis of the Rf value from the residue 
by means of flash chromatography (AIok). 



I- 7-BromQ-1-^3Tmethoxv DropvlMm!dazori.5-a1PVridine 

mixture of 5.34 g of 7-bromo-1-(3-methoxypropenyl)imidazD[1,5-a]pyridine and 0.200 g of 
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10% Pd/C is hydrogenated at O'C and standard pressure in 100 mi of 1:1 etiianoi/dioxane. 
As soon as the double bond has been reduced fuiiy. the cataiyst is filtered off through Hyflo 
and the filtercake is washed with methanol (2 x 20 mi) and the filtrate Is concentreied by 
evaporation. The title compound is identified on the basis of the Rf value tiom the residue by 
means of flash chromatograpl^ (Si02 60F). 

The starting materials are prepared as tbllows: 

®) 7-Bromo-1-f3-methnxY proDenvlMmidazori.5-a]p yririinft 

A suspension of 12.04 g of {2-methoxyethyl)triphenylphosphonium bromide (55894-16-1] in 
50 ml of anhydrous N.N-dimethyifomiamide is admixed with 2.60 g of sodium hydride (60% 
dispersion). The reaction mixture is stined at room temperature for 30 minutes and a solution 
of 6.75 g of 74jromoimidazoI1.6-alpyridine-1-cart3aIdehyde In 20 ml of N.N-dimethyl- 
formamide is added. The reaction mixture is subsequently stined at SO-C for 1 hour. The 
reaction mixture is cooled to room temperafure and poured onto ice-water. The quenched 
mixture is acidified with 1M HQ and extracted with tert-bufyl methyl ether (3 x 100 mQ. The 
combined organic phases are washed with water (100 ml) and brine (100 ml), dried over 
sodium sulphate and concentrated by evaporation. The title compound is Identified on the 
basis of the Rf value from the residue by means of flash chromatography (Si02 60F). 

^) 7-Bromoimida2ori.5- alDvridine-1-carbaldehvde 

Asoludon of 4.93 g of 7-bromoimldazo[1.5-a]pyridine in 2.2 ml of dry N.N-dimethylformamide 
is cooled to 0-5-C in an Ice bath. Phosphoms oxychloride (5.37 g) is added dropwise at 
0-5-C and the reaction mixture is subsequently stined at 1G0-C over 1 hour. The reaction 
mbdure Is cooled and poured onto Ice-water. The quenched solution is basified with 25% 
ammonium hydroxide solution and extracted wiOi dichloromethane (3 x 200 ml). The 
combined organic phases are dried over sodium sulphate and concentrated by evaporation. 
The title compound is identified on the basis of the Rf value ftom the residue by means of 
fl£»h chromatography (SI02 eOP). 

c) 7-Bromoimidazori .S-alpyridine 

A solution of 10.75 g of N.(4.bromopyridin.2-ylmethyl)fomiamlde in 100 ml of benzene is 
admixed with 8.43 g of phosphorus oxychloride. The reaction mixture Is heated to reflux over 
4 hours. The reaction mixture is subsequently cooled to room temperature and concentrated 
by evaporation, and the residue is admbced with 200 ml of water. The aqueous solution is 
basified wiOi 1M NaOH and extracted wiU, dichloromethane (3 x 300 ml). The combined 
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organic phases are washed with 300 ml of water, dried over sodium sulphate and 
concentrated by evaporation. The title compound is identified on the basis of the Rf value 
from the r^idue by means of flash chromatography (Si02 60F). 

d) N-f4-BromoDvridin-2>'VlmethvlMbrmamide 

20.00 9 of C-(4-bromopyridin-2-yl)methylamme are taken up In 60 ml of formic acid and the 
solution is heated to reflux over 3 hours. The reaction solution is cooled to room temperature 
and concentrated by evaporation, and the residue is taken up in saturated aqueous sodium 
hydrogencarbonate solution (300 ml) and the aqueous solution extracted with dichloro- 
methane (3 x 300 ml). The combined organic phases are washed with water (300 ml), dried 
over sodium sulphate and concentrated by evaporation. The title compound is identified on 
the basis of the Rf value from the residue by means of flash chromatography (Si02 60F). 

e) C-(4-Bfomopvridin-2-vnmethvlamine 

A solution of 18.70 g 44)romopyridine-2-carbonibiie [62150-45-2] in 200 ml of tetrahydrofuran 
is admbced under aiigon dropwise with 500 mi of 1M borane-tetrahydrofiiran complex 
solution. The reaction solution is sul^sequently left to stand at room temperature for 16 hours. 
The reactton solution is cooled to O^'C, admixed dropwise with 500 ml of 2IM HCI and heated 
to reflux for 30 minutes. The reaction solution is cooled to room temperature, basified with 
2M NaOIH, saturated with sodium chloride and extracted with tetrahydrofuran (3 x 300 ml). 
The combined organic phases are dried over sodium sulphate and concentrated by 
evaporation. The title compound is identified on the basis of the Rf value from the residue by 
means of flash chromatography (Si02 OOF). 

25 7-Bromo-1 -(3-methoxvDropvl V3-methvlimida2ori .5-alPvridine 

Analogously to residue 24, 1.0 g of 7-bromo-1-(3-methoxypropenyl)-3-methylimida2o[1,5-a] 

pyridine is reacted. The title compound is identified on the basis of the Rf value. 

The starting materials are prepared as follows: 

a) 7-Bromo-1-^3-methoxvpropenyl>'3-methvlimidazori.5-a]pvridine 
A solution of 1.59 g 7-methoxy-1,1,14riphenyl-^(4^bromopyrkiin-2-yl)-2-aza-1,X^--phospha- 
heptane-1,3-diene in iO ml of anhydrous chloroform is admixed with a solution of 0.132 g of 
acetaldehyde in 5 ml of chloroform. The reaction solution is left to stand at room temperature 
over 48 hours and subsequentiy concentrated by evaporation. The titie compound is identified 
on the basis of the FV value from the residue by means of flash chromatography (Si02 60F). 
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b) 7-MethoxY-1.1,1-triphenYl-3- (4-bromopw idin-2-vl ) -2-a2a-1A°-nhrv^^ 

4.62 g of (4-mGthc«xybulyl)triphenylphosphonium iodide are taicen up under argon in 5 ml of 
anhydrous benzene and 6.3 ml of a methyllithium solution (1.6M in diethyl ether) are added 
dropwise. The solution is heated to reflux and the resulting suspension te subsequently 
cooled to 0-C. A soluUon of 1.83 g of 4-bromopyridine-2-carbonHrile [62150-45-21 in 4 ml of 
benzene is added and the reaction mixture is stoned at room temperature over 120 houis. 
DicWoromethane is added and the lithium salts are filtered off through Hyflo. The filtrate is 
concentrated. The title compound Is identified on the basis of the Rf value from the residue 
by means of flash chromatography (Alox). 

c) f4-MethoxvbutvmriDhenvlDhQSPhonium Iodide 

10.70 g of 4-methoxybutyl iodide are taicen up in 80 ml of acetonltrile, 14.43 g of Iriphenyl- 
phosphlne are added and the reaction solution is heated to reflux for 16 houre. The reaction 
solution is concenfarated by evaporabon and the residue is admixed with diethyl ether. The 
suspension is stined at room temperature for 30 minutes and the precipitated solid is filtered 
off and dried. The title compound is used without further purification for the next stage. 

26 6-Bromo-3-Q-methoxvo ropvnri ■2.41iflazolor4.3-alovridinQ 

A mixture of 18.80 g of (5-bromopyiidin-2-yl)hydrazlne [CAS 77992-44-01 and 14.54 g of 
methyl 4-meUi(»(ybufyrate [CAS 29006-01-7] is heated to reflux over 16 houre. The reaction 
mixture is subsequently cooled and purified by means of flash chromatography {Si02 60F). 
The title compound is identified on the basis of the Rf value. 

27 5-Bromo-3-f3-mettioxv-p ropvlVri ^ aitriazoloM .S-aip yridirtA 

A solution of 20 mmol [1-(4-bromo-pyridin-2-yl).4-metiioxy-butylldene]-p4oluenesulfonyl 
hydrazone in 36 ml of morpholine ist heated at lOO'C for 3 hours. The excess morpholine Is 
removed in vacuo und and tiie residue is treated with diethyl etiier. The mixture is filtered 
and ttie filtrate concentrated. The residue is purified via flash chromatography (Si02 60F) 
and the title compound identified on the basis of the Rf value. 

The starting materials are prepared as follows: 

3) ri-(4-Bromo-pvridin-2-vi)-4-methQxv-butvlide n el-p4Qluen««.,ifonvihvdra7nnft 
p-Toluenesulfonyl hydrazide (10 mmol) is added to a solution of 10 mmol of 1-(4-bromo. 
pyridin-2-yl).4-mettioxy.butan-1-one in 20 ml of mettianol. The reaction solution is lett to 
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stand at room temperature for 2 hours. The solvent is removed under reduced pressure and 
the crude product used without further puriTication. The title compound is identified on the 
basis of the Rf value. 

b) 1 -f4-Bromo-Dvridln-2-vl V4-methoxv-butan-1 -one 

The Grignard reagent prepared from 20 mmol of 3-methoxypropylbrom!de and 22 mmol of 
magnesium In dry ether (100 ml) is added slowly to 30 mmol of 4-bromo-2-cyanopyridine In 
80 ml of dry ether under argon. The reactions mixture is stirred for 12 hours at room 
temperature and 5M HCI is added. The mixture is made alkaline with 25% aqueous 
ammonium hydroxide solution and the layers are separated. The organic layer is dried over 
sodium sulphate and evaporated. Flash chromatography (Si02 60F} of the residue provides 
the title compound which is identified on the basis of the Rf value. 

28 4-Bromo-2"f3-methoxvDroDOxv)Dvridine 

11 mmol of silver carbonate and 20 mmol of 1-iodo-3-metho)^ropane [61542-10-7] are 
added under an argon atmosphere to a solution of 21 mmol of 4-bromo-1H-pyridin-2-one 
[36953-37-4] in 30 ml of benzene. The reaction mixture is heated to 45''C with exclusion of 
light for 2 days. The mixture is cooled to room temperature and filtered through Hyflo. The 
filtercake Is washed with bevzene and with saturated, aqueous sodium hydrogencarfooriate 
solution. The phases of the filtrate are separated and the aqueous phase is extracted with 
dichloromethane (3x). The combined organic phases are dried over sodium sulphate and 
concentrated by evaporation. The title compound is identified on the basis of the Rf value 
from the residue by means of flash chromatography (Si02 60F). 

29 4-Bromo-2-f4-methoxvbutvltovridine 

A solution of 3.17 mmol of 4-bromopyridine [1 120-87-2] in 10 ml of tetrahydrofuran is cooled 
to -78''C and a solution of 3.49 mmol of 4-methoxybutylmagnesium chloride [634590-61-7] in 
5 ml of diethyl ether is added. 3.17 mmol of phenyl chloroformate are added dropwise and 
the reaction mixture is stirred at -78''C tor 10 minutes. Subsequently, the mixture is warmed 
to room temperature and quenched with 20% aqueous ammonium chloride solution. The 
phases of the filtrate are separated and the aqueous phase is extracted with diethyl ether. 
The combined organic phases are washed successively with water, 10% aqueous HCI, water 
and brine, dried over sodium sulphate and concentrated by evaporation. The residue is 
dissolved in 10 ml of toluene and 3.5 mmol of 3,4,5,64etrachloro-1,2-fc>enzoquinone and 7 ml 
of acetic acid are added. The reaction mixture Is stirred at room temperature tor 24 hours 
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and basified with 10% aqueous NaOH. The mixture is stirred at 0"C for 15 minutes and 
filtered through Hyflo. The organic phase is extracted with 10% aqueous HCI (3x) - the 
combined aqueous phases are basified with 20% aqueous NaOH and extracted with 
dichloromethane (3x). The combined oipanic phases are dried over sodium sulphate and 
concentr&ted by evaporation. The title compound is identified on the basis of the Rf value 
from the residue by means of flash chromatography (Si02 60F). 

Alternatively. 4-bromo-2-(4-metho)^u^)[^dine can be prepared as follows: 

a) A solution of 1.6 mmol of 4-bromo-2-(4-methoxybut-1(E,2)-enyi)pyridine in 30 ml of 
mettianoi is hydrogenated under a hydrogen atmosphere over 0.1 6 mmol of 
palladium/carbon atO°Cfor40 minutes. The mixture is filtered off from the catalyst and 
concentrated by evaporation. The tiUe compound is identified on the basis of the Rf value 
from the residue by means of flash chromatography (Si02 60F). 

b) 4-Bromo^- f4-methQxvbut'1fE.ZV^nvltovridine 

Analogously to residue la. 2.4 mmol of (3-methaxypropyl)triphenylphosphonium bromide 
[111088^9-8] and 1.6 mmol of 4-bromopyridine-2-carbaidehyde [131747-63-21 are reacted. 
The title compound (E.Z mixture) is identified on the basis of the Rf value. 

31 4-Bromo- 2-f3-methQxvDroDoxvV6-methviDvr!dine 

Analogously to residue 28, 21 mmol of 4-bromo-6-methyl-1H-pyiidin-2-one are reacted. The 
title compound is identified on the basis of the Rf value. 

The sterting material is prepared as follows: 
a) 4-Bromo-6-methvl-1 H-Dvridin-2-one 

16 mmol of phosphorus oxybromide are added under an argon atmosphere to a solution of 
21 mmol of 4-hydroxy-6-methyl-1H-pyridin-2-one [3749-51-7] in 9 ml of N.N-dimethyi- 
formamide. The reaction mixture is heated to 1 10»C for 30 minutes - subsequenHy. the 
mixture is cooled to room temperature and 10 ml of water are added. The solution is brought 
to pH 7 by adding sodium carbonate and cooled to 0"C. The precipitate is filtered off and 
washed with water and diethyl ether. The title compound is identified on the basis of the Rf 
value. 
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32 4-Bromo-2-(4'-methoxvbutvIV6-methvlpvridlne 

Analogously to residue 29, 3.17 mmol of 4-bromo-2-methylpyridine [22282-99-1] are reacted. 
The title compound is identified on the basis of the Rf value. 

Altenriatively, 4-bronio-2-(4-methoxybutyl)-6-methylpyridine can be prepared as follows: 

a) Analogously to residue 29a, 1 .6 mmol of 4-bromo-2-(4-methoxybut-1 (E,Z)-yl)- 
6-methyipyridine are reacted. The title compound is identified on the t>asis of the Rf 
value. 

b) 4-Bromo-2-(4-metiTOxvbut-1 f E,ZV-vlV6HmethvlPvridine 

Analogously to residue 2gb, 1.6 mmol of 4-bromo-6-methyipyridine-2-carbaldehyde [448906- 
71-6] are reacted. The title compound is identified on the basis of the Rf value, 

33 4«BromO"2-f4-methQxvbutvlV6-methvlDvridine-N-oxide 

According to methods icnown from the literature, the oxidation to residue 33 is carried out in 
the course of above described synthesis of residue 32. The title compound is identified on 
the basis of the RS value. 

34 &-Bromo-4-(3-methoxvpropviV3,4-dihvdro-2H-benzori.41oxa2ine 

The solution of 2.85 g of 6-bromo-4-(3-methoxypropyl)-4i-l-benzo[1 ,4]oxazin-3-one in 50 ml 
of tetrahydrofuran is admixed with 48 ml of 1M borane-tetrahydrofuran complex and stirred at 
eS'^C over 1 hour. The reaction mixture is cooled to room temperature and then admixed 
cautiously with 100 ml of methanol. After 10 minutes, the mixture is concentrated to dryness 
and the title compound is obtained as a yellowish oil from the residue by means of flash 
chromatography (Si02 60F). Rf = 0.31 (1 :2 EtOAo-heplane). Rt = 4.89 (gradient 1). 

The starting material is prepared as follows: 

a) 6-Bromo-4-<3-methoxvpropvl>4H-benzori.41oxazin-3"One 

The suspension of 9.87 g of 6-bromo-4H-benzo[1 ,4]oxazin-3-one [CAS 24036-^2-0], 9.40 g 
of 1-chloro-3-methoxypropane, potassium fluoride on alumina (Fluka 60244), 0.144 g of 
potassium iodide in 500 ml of acetonitrile is stirred at lOO'^C over 40 hours. The reaction 
mixture is cooled to room temperature and filtered through Hyflo, and the filtrate is 
concentrated by evaporation to dryness. The title compound is obtained as a slightly 
yellowish solid from the residue by crystallization from ethyl acetate. Rf = 0.43 
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(1:1 EtOA<>heptane). Rt=4^7 (gradient I). m.p. 193 -195»C. 

35 6-Bromo^3-methmfY-pr opvmnriidazori3-alDvrimiriinft 

20 mmol of 64jromo-3.{3.methoxy-piop.1(E.Z).ylHmidazo[1.2^]pyrimldineare reacted 
according to the procedure for residue 1 . The title compound is identified on the basis of its 
FV-value. 

The starting materials are prepared In the following way: 

^) 6-Bromo-3-f3-methQXY-p nn p.i f E-ZVyh-imidazon ^^I pyrimiHin^ 

10 mmol of 6-bromo-lmidazo[1^^]pyrimidine-3-cart)aldehyde are reacted according to the 

procedure for residue la. The title compound is identified based its IV-value. 

6-BrQmQ-imicla?np,9-^ ^pvrimidlne-3-carbaldehY rift 
10 mmol 6-bromo-imidazoI1^^]pyrimidine are reacted accoiding to the procedure for 
residue 26b. The title compound is identified based on its Rf-value. 

C) e-Bromo-imirt^Trtfl 9-alDvrimidinfl 

50 mmol of 5-bromo-pyrimldin-2-ylamine are dissolved in 200 ml of saturated aqueous 
sodium hydrogencarbonate solution. 55 mmol of chloroacetaldehyde are added to the 
reaction mixture and the mixture is stin^d for 24 hours at 25-C. The mixture is extracted with 
ethyl acetate (3x300 ml) and the combined extracts are dried over sodium sulphate and 
evaporated under reduced pressure. Rash chromatography (Si02 60F) of the residue 
provides the tiUe compound which is identified on the basis of its Rf-value. 

36 5-Bromo-2-methoxv-3- (4-methoxY-butvlVpv ridinft 

0.16 mmol 10% Pd/C is added to a solution of 1.6 mmol 5-bromo-2-methoxy^(4-methoxy. 
but-1(E^)-enyl).pyridine in 30 ml methanol. The reaction mixture is stirred at 0-C for 40 
minutes under a hydrogen atmosphere. The catalyst is removed by fiHration and . The title 
compound is obtained as a whHe solid firom the residue by means of flash chromatography 
(SiO2 60F). 

The starting material is prepared as follows: 

3) 5-Bromo-2-methoxv-3-/4-m Qthoxv-hiit-l( F .zVenvlVDvririfno 

2.45 ml of a 1M solution of sodium.bls(trimethylsilyi) amide in tetrahydrofiiran are added.to a 
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suspenslon of 2.4 mmol (3-mGthoxy-propyl)-trlphenyl-phosphonlum bromide [111088-69-8] In 
8 ml tetrahydrofiiran unter an argon atmosphere at O^'C. The reaction mixture is stirred for 30 
minutes at O^^C and then 1.6 mmol 5-bromo-2-methoxy-pyridine-3-carbaldehyde [103058-87- 
3] are added. The reaction mixture is warmed to room temperature and then diluted with tert- 
butyl methyl ether. The solution is washed with saturated aqueous sodium hydrogen- 
carbonate solution. The organic layer Is dried over sodium sulphate, filtered and 
concentrated. The title compound is obtained from the residue by means of flash 
chromatography (Si02 60F) and identified based on its Rf value. 

37 5-Bromo-2>methoxv-3-(3-methoxv-DropaxvVHPvridine 

A mixture of 21 mmol 5-bromo-3-(3-methoxy-propoxy)-1H-pyridin-2-one, 14 mmol silver 
carbonate and 25 mmol lodomethane in 35 ml of benzene are stirred at 40-50'*C for 24 hours 
with exclusion of light The mixture Is cooled in an ice bath and the silver salts are removed 
by filtration. The filtrate is washed with 2% aqueous sodium hydrogencari3onate solution and 
with water (2X). The organic layer is dried over sodium sulphate, filtered and concentrated. 
The title compound is obtained from the residue by means of flash chromatography 
(Si02 60F) and identified based on its Rf value. 

The starting material is prepared as follows: 

a) 5"BrDmo-3-f3-methoxv-DropoxvV1 H-Pvridin-2-one 

To a 1.4M NaOH solution at O^'C are added 0.9 mol 5-bromo-3-hydroxy-1H-pyridin-2-one 
^206-49r0]. The mixture is allowed ta stir for 15 minutes arid 0.9 mmol l-iodo-Snmethoxy- 
propane [61542-10-7] are added carefully at O^C. The mixture is stirred at room temperature 
for 3 hours, then neutralized with acetic acid to pH 7. The mixture is extracted with chloroform 
(10X) and the organic layer is dried over sodium sulphate, fBtered and concentrated. The title 
compound is obtained from the residue by means of flash chromatography (Si02 60F) and 
identified based on its Rf value. 

38 2-lodo-5-methoxv-4-(3-methoxv-DropoxvVpvridine 

2 mmol of 2,6-diiodo-3-methoxy-4-(3-methoxy-propoxy)-pyridine are added to a solution of 
4 mmol n-butyllithium in 1.6 ml hexane and 10 ml tetrahydrofuran at -78*'C under an argon 
atmosphere, The reaction mixture is stirred at -78X for 15 minutes. 2 mmol of water are 
introduced and the reaction mixture is allowed to reach room temperature. 10% Aqueous 
ammonium chloride solution is added to the mixture followed by extraction with tert-butyl 
methyl ether (3)Q. The combined organic layers are dried over sodium sulphate, filtered and 
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concentrated. The title compound is otrtained ftom the residue by means of flash 
chromatography (Si02 60F) and identified t>ased on Its Rf value. 

The starting material Is prepared as follows: 

3) 2.6-Diiodo-3-methoxv^( 3-inethoxv- pr oDoxvVDvririinB 

To a stifled solution of 60 mmol ISIaOH in 50 ml N.N-dimethyl formamide is progressively 
added 50 mmol 2.6Kliiodo-3-methoj<y-pyridin^| [437709-87-0]. The reaction mixture is 
stirred for 30 minutes and then cooled to O'C. 60 mmol 1-iodo-3-methoxy-propane (61542- 
10-7] are added and the mixture is stined for 15 minutes at room temperature. Water and 
ethyl acetate are added to the mixhjre. the layers are separated and the aqueous layer is 
extracted with ethyl acetate (3X). The combined organic layers are dried over sodium 
sulphate, fntered and concentrated. The title compound is obtained from the residue by 
means of flash chromatography (Si02 60F) and identified based on its Rf value. 

39 2-lodo-5-m ethaxv-4-(4-methoxv-hutvH-pvridinQ 

2 mmol of 2.6Kliiodo-3-methoxy^4.methoxy-butyl).pyridtne are added to a solution of 
4mmoln-butyllithiumin 1.6 ml hexane and 10m!tetrahydroluranat-78-Cunderanargon 
atmosphere. The reaction mixture is stined at -78-C for 15 minutes. 2 mmol of water are 
introduced and the reaction mixture is warmed to room temperature. 10% Aqueous 
ammonium chloride solution is added to the mixture followed by extraction with tert-butyl 
methyl ether (3X). The combined organic layers are dried over sodium sulphate, filtered and 
concentrated. The tifte compound Is obteined from the residue by means of flash 
chromatography (Si02 60F) and identifled based on Hs Rf value. 

The storting materials are prepared as follows: 

®) 2.6-Diiodo-3-methoxv^ 4-methQxv-hiitvlVpvridinft 

To a stirred solutton of 60 mmol NaOH in 50 ml N.N-dimethyi fonnamide is progressively 
added 50 mmol 2.6HlHodo.4-(4.methoxy-butyiH,yridin-3-oI. The reaction mixture is stined for 
30 minutes and then cooled to 0-C. 60 mmol methyl Iodide are added and the mixture is 
stirred for 15 minutes at room temperature. Water and ethyl acetate are added to the 
mbcture. the layers are separated and the aqueous layer is extracted with ethyl acetate (3X) 
The combined organic layere are dried over sodium sulphate, filtered and concentrated The 
trtle compound is obtained from the residue by means of flash chromatography (Si02 60F) 
and Identified based on its Rf value. 
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b) 2.6"Diiodo-4-(4-methoxv-bulvlV-pvriclin--3-iOl 

To a sOrred solution of 0.1 moi 4-(4-methoxy-butyl)-pyridin-3-ol and 0.21 mol sodium 
carbonate in II water at 20 "^C is added 0.1 mol iodine. The mixture is stin-ed until the color 
disappears. The reaction mixture is adjusted to pH 3 with concentrated HCI. The formed solid 
is collected by filtration. The title compound is obtained from the solid by re-crystallization 
from ethanol and identified based on its Rf value. 

c) 4-f4-Methoxv-bu1vlVDvridin-3-ol 

A mixture of 39 mmol acetic acid 4-(4-methoxy-butyl)-pyridin-3-yl ester in 20 ml acetic acid is 
heated to 70**C for 30 minutes. After cooling, 75 ml of diethyl ether/pentane (1:5) is added 
and the precipitate Is collected by filtration. The title compound is obtained from the solid by 
re-crystallization from toluene and identified based on its Rf value. 

d) Acetic acid 4-(4-methoxv-butvn-Dvridin-3-vl ester 

To a degassed solution of 9.9 mmol acetic add 4-(4-methoxy-but-1-ynyl)-pyridin-3-yl ester 
and 0.51 mmol quinoline in 230 ml ethyl acetate is added 0.56 mmol 10% Pd/C. The 
suspension is vigorously stirred under an atmospheric pressure of hydrogen for 2 hours. The 
catalyst is removed by filtration and the solvent is evaporated. The title compound is obtained 
from the residue by means of flash chromatography (Si02 60F) and identified based on its Rf 
value. 

e) Acetic acid 444"methoxv-but-1-vnvlVDvridin-3"Vl ester 

0.95 mmol Palladium dichloride bis4riphenylphoshine and 0.97 mmol cupric chloride are 
dissolved in 64 ml tetrahydrofuran under an argon atmosphere. A solution of 30 mmol acetic 
acid 4-iodo-pyridin-3-yl ester [289473-46-7] and 38 mmol 4-methoxy-but-1-yne [36678-08-7] 
in 50 ml tetrahydroHiran is added in one portion and the reaction mixture is stirred at room 
temperature for 1 hour. 300 ml of diethyl ether are added and the precipitate is filtered ofF. 
The filtrate is washed successively with saturated, aqueous ammonium chloride solution 
(3X), water (2X) and brine. The organic layer is dried over sodium sulphate, filtered and 
concentrated. The title compound is obtained from the residue by means of flash 
chromatography (Si02 60F) and identified based on its Rf value. 

40 6-Bromo-1 'f3-methoxv-propvn-3-methvM H-indazole 

A mixture of 10.90 g mefhanesulibnic add 2-acetyl-5-bromo-phenyl ester, 7.75 g of (3- 
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metlioxy-propyl)-hydrazine and 7.17 g of ammonium acetate in 100 ml of o-xylene is refluxed 
for 3 days with continuous separation of tlie water wliich is formed during the reaction. The 
reaction mixture Is then cooled to room temperature and concentrated by evaporation. The 
title compound is obtained as an orange*yellow oil from the residue by means of flash 
chromatography (Si02 60F). Rf = 0.38 (1 :1 EtOAc-heptane). Rt = 4.52 (gradient I). 

The starting materials are prepared as follows: 

a) Methanesulfonic acid 2-^cetvl^-bromo-phenvl ester 

4.42 ml of methanesulphonyl chloride are added dropwise to a solution of 10.0 g 1-(4-brx)mo- 
2-hydroxy-phenyl)-ethanone [30186-18-61 and 13.0 ml of triethylamine in 200 ml dichloro- 
methane at 0*C. The reaction mixture is worked up after 1 hour by pouring into 250 ml cold 
IN HCI and extracting with tert-butyl methyl ether (2X) - the combined organic layers are 
washed successively with water and brine, dried over sodium sulphate and concentrated by 
evaporation. The title compound is obtained as light yellow crystals fram the residue by re- 
crystallization ftom diisopropyl ether. Rf = 0.51 (1 :1 EtOAo-heptane). Rt = 3.94 (gradient I), 
m.p. 62.0-62.1*C. 

b) f3-Methoxv-proDvn-hvdrazine 

22.0 g of 1-bromo-3-methoxy-propane [36865-41-51 are added dropwise to a mixture of 130 ml 
of hydrazine hydrate In 40 ml of ethanol at room temperature. After stirring for 2 hours, the 
reaction mixture is warmed to 40^*0 for 1 hour, re-cooled to room temperature and then 
concentrated by evaporation. The residue is then continuously extracted with diethyl ether for 2 
days - the cooled ether solution is dried over sodium sulphate and concentrated by evaporation 
to provide the crude title compound as a yellow oil, which is used in the next step without any 
further purification. 

Residues NHR^: 



* NHCH3 
A 



* NHCH2CH3 
B 



* NHCH2CH2CH3 

C 



*NHCH(CH3)2 
D 



*NHC(CH3)3 






E 



F 



G 



H 
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•me protected or unprotected amfn^ corresponding to above msidues NR^R^^ are commercially 
available and/or prepared according to methods known fix>m the literature. 

The Example Compounds 1A to 1 YV correspond to the formula 




NHR" 



(II) 



where corresponds to the above.specified residue 1 and NHR« in each Example 

compound lAto lYYoonespondstooneoftheabove^pedfiedrasldues Ato YY The 

atomsdenoted by-are the bonding sites. TTieluither example Compounds2Ato40YY are 
accordingly the compounds of fomiula (II) in which the NHR» radical assumes all above 
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resldue-deflnittons (A to YY) for a given (above residue-definitions 2 to 40). Thus, 
example compound 1K is the compound N-(2-carbamoyl-2.methylpropyl)-5-amino-4- 
hydroxy-2-isopropyl-7-[3-(3-methoxypropyl)-1H-indot-^ylmethyi]*«-methylnonan 
Analogously to the preparation process described In detail herein below, the remaining 
compounds 1 A to 40YY are obtained. 

Example IK 



N-f2-Carbamovl-2-methvlproDvlV-5-amtno-4-jivdroxv-2-isoproDvl-7-l3-f3-metho^^ 
1H-indol-5-vlmethvn-8-methvinonanamlde 

The solution of 0.048 g of N-(2-carbamoyl-2-methylpropyl>5-ammo-4-hydroxy-2-isopropyl- 
7-[3-(3-methoxypropyl)-1 -(2-trimethylsiianylethoxymethyl><1 H-indol-5-ylmethyl]-8-methyl- 
nonanamlde In 0.21 ml of tetrabutylammonium fluoride (1 M in tetrahydrofliran) is . 
concentrated by evaporation to dryness at room temperature under reduced pressure. The 
residue is admixed successively with 0.120 ml of N,N-dimethyl1brmamIde and 0.030 ml of 
ethylenediamine and stirred at 80*^0 over 2 hours. The reaction mixture is cooled and 
extracted between water and tert-bufyl methyl ether (2x). The organic phases are washed 
with brine, dried over sodium sulphate and filtered, and the filtrate Is concentrated by 
evaporation. The title compound is obtained as a white foam from the residue by means of 
flash chromatography (Si02 BOF). Rf = 0.69 (40:10:1 dichloromethane-methanol-25% cone, 
ammonia). Rt = 14.81 (gradient II). 

The sterQng materials are prepared as follows: 

a) N-(2-carbamovl-2-methvlproDVlV5-amino-4-hvdroxv-2-isopropvl-7-r3-(3-methoxvpropvlV 

1 -g-trimethvlsilanvlethoxvmethvl)-1 H-indol-5-vlmethvn-8-methvlnonanamide 
Analogously to method A. 0.356 g of ben2yl (4-(2-carbamoyl-2-methylpropylcarbamoyl> 
2-hydroxy-1H2-|3-(3-methoxypropyl)-1-(24rlmethyIsilanylethoxyme 
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3-methylbutylh5Hnethylhexyl)carbamate is used to obtain the title compound as a white 
foam. Rf = 0.18 (200:20:1 dlchloromelhane-methanol-25% cone, ammonia). Rt = 5.13 
(gradient i). 

Benzyl (4-(2-carbamovl-2-methvlDroDvicarhq m QviV2-hvrimvY-i -p -p-(^- 

methoxvpropvlV1-f2-trimethvl..iila nvlethQxvmB»hvlV1H-indnl-iwY l»na^ 

3-methvlbu tvll-S-methvlhexv»carbamate 

The mixture of 0.420 g of benzyl {1-(4-lsopropyl-5^5xotetrahydrofuran-2-yl).3.I3-(3-methoxy- 
propyi)-1-(2-trimethylsilanylethoxymethyl)-1H-indol.5-ylmethyq^methylpentyl)caA^ 
0.208 g of 3-amino-2.2-dimethylpropionamide. 0.059 g of 2-hydroxypyridine and 0.414 ml of 
triethylamine is stined at 70-C over 22 hours. The reaction mixture is cooled, admixed with 
1IVI sodium hydrogencarbonate solution and extracted with tert-butyl methyl ether (2x). The 
combined organic phases are washed with water and brine, dried over sodium sulphate and 
filtered, and tiie filtrate is concentrated by evaporation. The titie compound is obtained as a 
white tbam ftom the residue by means of flash chromatography (Si02 BOF). Rf = 0.1 7 (95:5 
dichloramethane-methanol). Rt = 5.79 (gradient I). 

Benzyl f1-(4-isopropvl-5-oxotetrahvdrolur«n -2-vlV^ra-^.'^-,neaioxvDroDvtW 

trimethvlsilanvlethoxvmethvlVimndni.^vimefhvii.ui-» iethvlDetit^ 
The stirred solution of 1.52 g of 5-{1-amino-3-I3.(3-methoxypro5yl)-1-(2-trimethylsilanyl- 
ethoxyme«iyl>1H-indol-5-ylmethyQ-4.methylpenftrl}-3-lsopropyldihy^^ in 25 ml of 

ethyl acetate is admixed at O'C successively with 25 ml of saturated sodium caitonate 
solution and 0.514 ml of benzyl chlorofonnate. The reaction mbdure is stirred at 0»C over 
1 hour. The resulting mixture is admixed with water and extracted with tert-butyl methyl ether 
(2x). The organic phases are washed successively witii 1M sodium hydrogencartK)nate 
solution and brine, dried over sodium sulphate and filtered, and the filtrate is concentrated by 
evaporation. The titie compound is obteined as slightiy yellowish crystals from the residue by 
means of flash chromatography (Si02 60F). Rf = 0.39 (1:2 EtOAc-heptene). Rt = 29.7 
(gradient II). m.p. 99 - 101 "C. 

5-f1-Amino-3-|a-(3-methoxvDroDVIVW2-trim^th v isilanvlethnyyn,ettivlV1H-in^^ 
methvn^4-mefhYlpftnl v|V3.isoDrQPv|dihvdrQftimn-9-nno 

The stirred solution of 1 .86 g of 2-[2-azldo-2-{4.lsopropyl-5^tetrahydrofuran-2-yl)ettiylJ. 
1-I3-(3-methoxypropyl)-1-(2^methylsllanyleftoxymethyl>1H-indol-6-ya 
methoxyacetate (diastereomer mixture) in 1 00 ml of ethanol is hydrogenated at O'C in the 
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presence of 0.165 ml of ethanolamlne and 1.88 g of 10% Pd/C overe hours. The reacOon 
mixture is clarified by fittration and the filtrate is concentrated by evaporation. The vesidue is 
admixed with 100 ml of 1M sodium hydrogencarbonate solution and extracted with tert-butyl 
methyl ether (3x). The combined organic phases are dried over sodium sulphate and filtered, 
and the filtrate is concentrated by evaporation. The crude tWe compound is obtained as a 
colourless oil from the residue by means of flash chromatography (Si02 60F). Rt = 24.2 
(gradient II). 

e) 2-f2-A2ido-2-(4-isoproDVi-5-oxotetrahvdroffuran-2-vnethvn-1-f3>-f3-methoxvDroD^ 
trimethv»silanvlethoxvmethvlV1H -indol-5-vn-3-methvlbu1vl methoxvacetate fdiastereomer 
mixture) 

The stinred solution of 0.155 g of 5-(1-azido-3-{(R,S)-hydroxy-I3-(3-methoxypropyl)-1-(2-tri- 
methylsilanylethoxymethyl)-1HHndol-5-yl]methyl}^methylpent^^ 
2-one (diasferaomer mbdure) In 3.0 ml off toluene is admixed at 0*^0 successively with 
0.049 ml off pyridine. 0.052 ml off methoxyacetyl chloride and 0.003 g of 4-dimethylammo- 
pyridine. The reaction mixture Is stirred at room ternperature over 16 hours. The resulting 
mixture Is admixed with water arid extraded with tert-butyl methyl ether (2x). The combined 
organic phases are washed successively with iM sodturri hydrogencarbonate solution, water 
and brine, dried over sodium sulphate and filtered, and the filtrate is concentrated by 
evaporation. The tide compound (diastereomer mixture) Is obtained as a dighUy yellowish oil 
from the residue by means of flash chromatography (Si02 60F). Rf = 0.28/0.24 
(1 :2 EtOAo-heptane). Rt » 28.2/28.6 (gradient II). 

f) S-(1-/toido-3-f(R,S)-hvdroxv-r3-(3-met hoxvoreDvll-1-<2-4rimethvisilanvle 

1 H-indol-5-vllmethvlV4-meth vlDentvl V3-isoDroDVldihvdrofuran-2-one (diastereomer 
mixture) 

The stinred solution of 0.50 ml of dibutylmagnesium (llVi in heptane) in 2.0 ml oftetrahydro- 
furan is cooled to 0°C and admixed with 0.31 ml of n-butyliUhium (1M on hexane). Afler 
10 minutes, the mixture is admbced with the solution of 0.204 g of 5-bromo-3-(3-methoxy- 
propyl)-1-(2-trimethylsilanyIethoxymethyl)-1H-indole (residue 1) in 0.5 ml of tetrahydrofuran 
and stirred at 0*C for a further 30 minutes. The reaction mixture is cooled to -78**C and 
admbced over 2 minutes with the solution off 0.142 g of 2-[2-azido-2-(4-osopropyl- 
5K)xotetrahydrofuran-2-yl)ethyl]-3-methylbutyraldehyde [173154-02-4] in 0.5 ml of 
tetrahydrofuran. The resulting mbdure is stirred at -78"C for a fiurther 30 minutes and 
subsequently successively quenched w»h 1M ammonium chloride solution, diluted with water 
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and extracted wtth (ert-butyl methyf ether (2x). The combined organic phases are washed 
wrth brine, dried over sodium sulphate and filtered, and fhefiltrate is concentrated by 
evaporation. The title compound (diasteraomer mixture) is obtained as a slightly yellowish oil 
from the residue by means of flash chromatography (Si02 60F). Rf = 0.25 (1:2 
EtOAo-heptane). Rt = 26.9/28.1 (gradient II). 




5-Am.no^hydroxY-2Hsoprnpvl-7-r3-Q-methow.nrnp v .wi-mafhvl-^ 
methvi-nonanolc aniri ( 5-fluom-pyridin-2-yl) -amirio 

To the solution of 0.090 g (4-(5^uoro-pyridin-2^carbamoyi).2-hydroxy-H2-l3-(3.methoxy- 
propyl)-1-methyI-1H.lndo|.5-ylmethyl]^.methyl4>utyl}^.methyl-hexyl)K;ar^ acid tert- 
butyl ester in 2.4 ml dichloromethane are added 1.2 ml trifluoroaceUc acid at O'C The - 
reactfon mixture is stirred at 0-C for 1 hour and then concentrated by evaporation. The title 
compound is obtained as a beige foam from the residue by means of flash chromatography 
(Si02 60F). Rf = 0.35 (200:20:1 dichloromefhane.methanol-25% cone, ammonia). Rt = 4 58 
(gradient 1). 

The starting materials are prepared as follows: 

^^-<5-P'"»'-"-PYrir1in-2-vlcarbamovlV?-hvdroxv-1-/9.r5.-( <»-. ^^^^^ 

To the solution of 0.210 g 5^-butoxycarbonylamino^tert-butyl-dimethyl^nanyloxy). 
2.feopropy|-7H3K3.methoxy^m)pyl).1^efhyI-imndol-5^^^^ 

3.0 ml dichloromethane are added 0.076 ml 1-chloro4^.N-24nmethyIpropenyamine at 0" C 

TTiereactionmixturelsstlrredatOXforl hourandthenconcentralBdbyevaporation The 
residue is re<Iissolved in 2.0 ml dichloromethane and added to the solution of 0 042 g 
2-am,no^4Iuoropyridine. 0.046 ml triethylamlne in ZO ml dichloromethane at O'C The 
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mbcture is stirred at room temperature for 16 hours. The^Teactlon mixture is extaracted 
between water and tert.-butyl methyl ether (2x). The combined organic layers are washed 
with brine, dried over sodium sulphate, filtered, and the filtrate concentrated by evaporation. 
The residue is dissolved In 3.0 ml tetrahydrofliran and 0.445 ml of tetrabutylammonium 
fluoride {m tetrahydirofuran) are added at O^'C. The reaction mixture Is stirred for 1 hour and 
then extracted between 1M sodium hydrogencarbonate solution and tert.-butyl methyl ether 
(2x). The combined organic layers are washed with brine, dried over sodium sulphate, 
filtered, and the filtrate concentrated by evaporation. The title compound is obtained as a 
beige oil from the residue by means of flash chromatography {Si02 60F), Rf = 0.25 (1:1 
EtDAo-heptane). Rt = 5.68 (gradient I). 

b) 5-tert--Butoxvcarbonvl amino-4^tert-biLrtvl-dimethvl-silanvloxvV-2-lsooro 
methoxv-propvl) -1-methvl-1 H-indoi-g-vimethvll-B-methvl-nonanoic acid 
To the mixture of 0.235 g {H4-lsoprcip]^-5-axa-tetrahydro-4uran-2-yl}-3-[3-(3-methoxy- 
propyl)-1-methyl-1H-lndol-€-ylmethyq^methyl-pentyl}K:arb^ acid tert-butyl ester in 2 ml 
dioxan and 2 ml water are added 0.018 g lithlurn hydroxide monohydrate. After stirring at 
room temperafajre for 24 hours, the resulting solution is concentrated by evaporation at 25** C 
and the residue is extracted between water-ice, 1M citric acid and tert.-butyl methyl ether 
(2x), The combined organic phases are washed with water, brine and concentrated by 
evaporation at 25** C. The residue is immediately dissolved in DMF, treated with 0 J255 g 
imidazole and 0.321 g tert,-butyldimelhylchlorosilane and stinred for 24 hours at room 
temperature. The resulting mixture is concentrated by evaporation. The residue is dissolved 
in water, the pH is adjusted to 4.0 with m citric acid followed by extraction with diethyl ether 
(2x). The combined organic phases are concentrated by evaporation and the residue is 
dissolved in 1 .5 ml tetrahydrofliran. 1 .5 ml water and 3.8 ml acetic acid. The mixture is stin^d 
at room temperature for 2 hours, extracted between water-ice and diethyl ether (2x). The 
combined organic layers are washed with water and brine, dried over sodium sulphate, 
filtered, and the filtrate concentrated by evaporation. The title compound is obtained as a 
white foam from the residue by means of flash chromatography (Si02 60F). Rf = 0.32 (1 :1 
EtOAo-heptane), Rt = 6.96 (gradient I). 

f1-(4-lsoDrDDvl-S-oxo-t6 trahvdro-fijrah-2--vlV3-r3>(3-methQx^^ 

vimethvn-4^ methvl-Denh/n-carbamic acid tert-butvl ester 
To the solution of 0.220 g 5K1-amino^-[3-(3-methc»cy-^)ropyl).1-methyl-imndol^-^^ 
4-methyl-pentyl}-3.isopropyl-dihydro^uran-2-one in 10 mi dichloromethane are added 
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0.105 ml N.N-dlisopropylGthyIamine and 0.134 g dWert-buty. dicarbonate at O'C. The mixture 
.s sboBd at room temperature for 16 hours and then concentrated by evaporation, "me tWe 
compound is obtained as a whHe foam finom the residue by means of flash chromatography 
(SiO260F). Rf = 0.29{1:2aOAc4ieptane).Rt = 5.94(g,adientl). 

d) 5-f1-Amlnn -3-r3-/a-mP-thoxv-Dio f 
isoproDvl-dihydr o-fiiran-2-nne 

Analogously to Example IK (steps d-f). 5-bromo^(3-methoxypmpy|).l^ethyl-1H-indole 
(residue 3) and 2-[2-a2ido-2-(4-isopropy|.5-oxotetrahydroforan^-yl)ethyn-3-methylbutyr. 
aldehyde [173154-02-4J are used to obtain the title compound as a colourless oil. Rf » 0 57 
(200:20:1 dichloromethane-methanol-25% cone, ammonia). Rt = 4.43 gradient I). 



